6op . 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-047025 
(43)Date of publication of application : 12.02.2002 



(51)Int.CI. 



C03B 



33/09 



B23K 



26/00 



G02F 



1/13 



G02F 



1/1333 



// B23K1 01 : 40 



(21 Application number : 2000-232495 (71 Applicant : SEIKO EPSON CORP 
(22)Date of filing : 31.07.2000 (72)Inventor : MOMOSE YOICHI 



(54) CUTTING METHOD OF SUBSTRATE, AND MANUFACTURING METHOD OF 
ELECTROOPTICAL DEVICE USING IT AND LASER CUTTING DEVICE FOR IT AND 
ELECTROOPTICAL DEVICE AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of an electrooptical 
device able to stably form a smooth cutting face without deformation by improving 
heat dissipation of the heat given to base material of a substrate by laser light, at the 
time of laser cutting of a pair of the base material of the substrates. 
SOLUTION: At the time of the laser cutting, for a pair of base material of the 
substrate 4a, 4b, the base material of the substrate is heated by irradiating laser light 
along the periphery of the substrate region, while cooling the heated part so as to 
grow a crack to cut the base material of the substrate. There is provided a surface 
plate 40a which is being in contact with the rear face of laser irradiating part on the 
base material of the substrate, the heat conductivity of which is limited by <3 
W/(m.K) on the part within at least <5 mm range of both the corresponding position of 
the laser cutting. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the cutting process of the substrate from which a crack is grown up by 
cooling a part for the heating unit of this substrate while irradiating laser light at a 
substrate and heating this substrate front face, and this substrate is cut. Cutting 
process of the substrate by which it is making [ below into 3W/(m-K) ]Hn part which 
touches field [ where said laser light of said substrate is irradiated ], and field of the 
opposite side-thermal conductivity of part of range of at least 5mm or less of both 
sides of location corresponding to said cutting location of this substrate characterized. 
[Claim 2] The process which sticks the substrate base material of a pair with which 
each includes plurality or a singular substrate field so that it may counter mutually, 
The process which encloses an opto electronics material between the plurality which 
makes [ which came to counter ] a pair, or a singular substrate field, The process 
which is the manufacture approach of an electro-optic device including the process 
which cuts a substrate base material along the periphery edge of each substrate field 
to the substrate base material of said pair, and cuts said substrate base material 
While irradiating laser light along the periphery edge of a substrate field to the 
substrate base material of said pair and heating a substrate base material, when 
cooling a part for the heating unit of this substrate base material, growing up a crack 
and carrying out the laser cut of the substrate base material, The manufacture 
approach of the electro-optic device by which it is making [ below into 3W/(m-K) ]-in 



part which touches laser light exposure side [ of said substrate base material ], and 
field of the opposite side-thermal conductivity of part of range of at least 5mm or 
less of both sides of location corresponding to cutting location of substrate base 
material characterized. 

[Claim 3] It is laser-beam-cutting equipment equipment which carries out the laser 
cut of the substrate base material along the periphery edge of each substrate field to 
the substrate base material of a pair with which the opto electronics material was 
enclosed between the plurality which makes [ which came to counter ] one substrate 
or a pair, or a singular substrate field. The surface plate with which one substrate or 
the substrate base material of a pair is laid, and a laser outgoing radiation means to 
irradiate laser light on one substrate laid in this surface plate, or the substrate base 
material front face of a pair, It comes to have a cooling means to cool a part for the 
heating unit by the laser light of said one substrate or the substrate base material of 
said pair. Said surface plate In the part which touches the laser light exposure side of 
said one substrate or said substrate base material, and the field of the opposite side 
Laser-beam-cutting equipment characterized by the thermal conductivity of the part 
of the range of at least 5mm or less of the both sides of the location corresponding to 
the cutting location of said one substrate or a substrate base material being below 
3W/(m-K). 

[Claim 4] Laser-beam-cutting equipment according to claim 3 characterized by the 
thermal conductivity of said whole surface plate being below 3W/(m-K). 
[Claim 5] Laser-beam-cutting equipment according to claim 3 with which thermal 
conductivity is characterized by preparing the low-fever conduction section below 
3W/(m-K) at the part of the range of at least 5mm or less of the both sides of the 
location corresponding to the cutting location of one substrate or a substrate base 
material in the part which touches said surface plate in the laser light exposure side 
of said one substrate or said substrate base material, and the field of the opposite 
side. 

[Claim 6] Laser-beam-cutting equipment according to claim 3 characterized by 
establishing a crevice in the part of the range of at least 5mm or less of the both 
sides of the location corresponding to the cutting location of one substrate or a 
substrate base material in the part which touches said surface plate in the laser light 
exposure side of said one substrate or said substrate base material, and the field of 
the opposite side. 

[Claim 7] It is laser-beam-cutting equipment equipment which carries out the laser 
cut of the substrate base material along the periphery edge of each substrate field to 
the substrate base material of a pair with which the opto electronics material was 
enclosed between the plurality which makes [ which came to counter ] one substrate 
or a pair, or a singular substrate field. The surface plate with which one substrate or 
the substrate base material of a pair is laid, and a laser outgoing radiation means to 
irradiate laser light on one substrate laid in this surface plate, or the substrate base 



material front face of a pair, It comes to have a cooling means to cool a part for the 
heating unit by the laser light of said one substrate or the substrate base material of 
said pair. Laser-beam-cutting equipment characterized by preparing the supporter 
material which separates a clearance between the laser light exposure side, field of 
the opposite side, and said surface plate, and supports said one substrate or the 
substrate base material of said pair to said surface plate between. 
[Claim 8] Laser-beam-cutting equipment according to claim 7 with which area of the 
part in contact with one substrate of supporter material or substrate base material 
with which the cutting location of said one substrate or said substrate base material 
was caudad prepared at least among said supporter material is characterized by 4mm 
being two or less. 

[Claim 9] The electro-optic device characterized by being the electro-optic device 
which has an opto electronics material, and being manufactured using the 
manufacture approach of an electro-optic device according to claim 2 between two 
substrates which counter mutually. 

[Claim 10] Electronic equipment characterized by having an electro-optic device 
according to claim 9. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention faces one substrate or the substrate base 
material of a pair especially carrying out a laser cut about the laser-beam-cutting 
equipment and the electro-optic device which are used for the cutting process of a 
substrate and the manufacture approach of the electro-optic device which used this, 
and this, and electronic equipment. In the part which touches the laser light exposure 
side of one substrate or a substrate base material, and the field of the opposite side 
By making the thermal conductivity of the range of at least 5mm or less of the both 
sides of the location corresponding to the cutting location of a substrate base 
material below into 3W/(m-K) There is no distortion and it is related with the laser- 
beam-cutting equipment and the electro-optic device which are used for the cutting 
process of the substrate which is stabilized and can form a smooth cutting plane and 
the manufacture approach of the electro-optic device using this, and this, and 
electronic equipment. 
[0002] 

[Description of the Prior Art] In order to manufacture a liquid crystal display, from the 
former to each substrate field of the front face of the substrate base material of a 



pair with which each includes two or more substrate fields A translucency electrode, 
After forming the orientation film and other required elements, the annular sealant 
which has opening which becomes the circumference part of each substrate field of 
one substrate base material with a liquid crystal injected hole is formed. Subsequently 
After sticking the substrate base material of a top Norikazu pair so that those 
substrate fields may counter mutually, Cut the substrate base material around each 
substrate field to the base material base material of a top Norikazu pair, and each 
liquid crystal display panel is taken out. Subsequently, after pouring liquid crystal into 
the liquid crystal enclosure field surrounded by the sealant from the liquid crystal 
injected hole of each liquid crystal display panel, After filling up the above-mentioned 
liquid crystal injected hole with the resin for mold, by making it harden, a liquid crystal 
injected hole is closed by mold resin, and it is carried out after this by the approach 
of mounting a liquid crystal display panel part in a liquid crystal display. 
[0003] The substrate base material around said each substrate field is cut for the 
substrate base material with which each includes two or more substrate fields as an 
approach of manufacturing another liquid crystal display. Later, After forming a 
translucency electrode, the orientation film, and other required elements in each 
substrate field, the annular sealant which has opening which becomes the 
circumference part of each substrate field with a liquid crystal injected hole is formed. 
Subsequently After pouring liquid crystal into the liquid crystal enclosure field 
surrounded by the sealant from the liquid crystal injected hole of a liquid crystal 
display panel after sticking so that a substrate field may counter mutually, After filling 
up the above-mentioned liquid crystal injected hole with the resin for mold, by making 
it harden, a liquid crystal injected hole is closed by mold resin, and it is carried out 
after this by the approach of mounting a liquid crystal display panel part in a liquid 
crystal display. 

[0004] As shown in drawing 20 , after cutting of a substrate base material supports 
the substrate base material 51 by the susceptors 52, such as a surface plate, and 
forms the linear scribe slot 54 in the thickness direction of the substrate base 
material 51 with the scribe roller 53, as shown in drawing 21 The part in which the 
scribe slot 54 was formed is pressed from the opposite side, and it is carried out by 
the approach of cutting by growing up crack (perpendicular crack) 54a on the basis of 
the pars basilaris ossis occipitalis of the scribe slot 54 in the thickness direction by 
the thrust etc. In addition, a sign, and 54b and 54b are the side cracks 54b and 54b 
formed in the both sides of perpendicular crack 54a among drawing 21 . 
[0005] Drawing 22 is the outline perspective view having shown the liquid crystal 
display panel obtained by the above manufacture approaches. In drawing 22 , Signs 
51a and 51b show the liquid crystal substrate which cut the substrate base material 
and was obtained. There is a scribe slot 54 prepared when cutting a substrate base 
material in the part near the external surface of the end face of these liquid crystal 
substrates 51a and 51b, and the cutter marks 55 and 55 are formed in this scribe slot 



54. 

[0006] 

[Problem(s) to be Solved by the Invention] However, by the liquid crystal display panel 
which cut the substrate base material by the above scribe methods, and was obtained, 
it was divided into the corner which consists of an end face of the liquid crystal 
substrates 51a and 51b, and external surface, and was easy to generate blemishes, 
such as 57 and a chip, and it had become a problem that the reinforcement of the 
liquid crystal display panel obtained is weak. 

[0007] Then, the liquid crystal substrate which has a smooth cutting plane was 
obtained, and this invention person resulted in presumption that it can prevent that 
blemishes, such as a crack, occur in the corner which consists of an end face of a 
liquid crystal substrate, and external surface, when adopting the laser cut as a means 
to cut a substrate base material that the above-mentioned problem should be solved, 
as a result of repeating various examination and experiments. 

[0008] By the way, the cutting process of the substrate base material by the laser 
cut makes the above-mentioned substrate base material front face generate big 
compressive stress locally by making an one substrate base material or the substrate 
base material of a pair which counters adsorb on the surface of a surface plate, 
irradiating a laser-beam spot and heating it in the predetermined location around the 
substrate field of this substrate base material. Moreover, if local cooling for a heating 
unit of a substrate base material is performed using the suitable refrigerant for this 
and coincidence, induction of the tensile stress will be carried out, and if even the 
ingredient part in a compression condition is permeated and stress exceeds the 
reinforcement of an ingredient, a crack will arise. Therefore, while moving a laser- 
beam spot along the perimeter of a substrate field, a substrate base material can be 
cut by performing local cooling for a heating unit and growing up the above-mentioned 
crack. 

[0009] However, when a laser cut cuts a substrate base material as mentioned above, 
it sets. In order to be easy to escape to the surface plate which has the heat given to 
the substrate base material by laser light in the substrate base material bottom since 
the surface plate consists of metals with usually large thermal conductivity It cooled 
down, before the substrate base material was heated enough, when cooling a part for 
the heating unit of a substrate base material and generating a crack, sufficient 
effectiveness was not acquired, but distortion arose in the cutting plane, and 
depending on the case, cutting becomes impossible and there was a problem that the 
yield was bad. As for such a problem, in full cutting a crack is grown up [ cutting ] into 
a rear-face side from the front-face side of a substrate base material also in the 
scribe into which a crack is grown up, it will happen similarly to the middle of the 
thickness direction of a substrate base material. Moreover, the above problems will be 
generated so notably that the thickness of a substrate base material becomes thin. 
[0010] This invention was made in view of the above-mentioned situation, it is faced 



that a laser cut cuts a substrate, improves that the heat given to the substrate by 
laser light becomes easy to escape, does not have distortion, and is setting to one of 
the purposes to offer the cutting process of the substrate which is stabilized and can 
form a smooth cutting plane. 

[001 1] Moreover, this invention is faced that a laser cut cuts the substrate base 
material of a pair, improves that the heat given to the substrate base material by 
laser light becomes easy to escape, does not have distortion, and is setting to one of 
the purposes to offer the manufacture approach of the electro-optic device which is 
stabilized and can form a smooth cutting plane. 

[0012] Moreover, this invention is setting to one of the purposes to offer the laser- 
beam-cutting equipment which can be used suitable for implementation of the 
manufacture approach of the above-mentioned electro-optic device. 
[0013] Moreover, this invention does not have distortion in the end face of the 
substrate of the pair which cut the substrate base material of the pair which counters 
mutually, and was obtained, and is offering the smooth electro-optic device one of the 
purposes. Furthermore, this invention is offering electronic equipment equipped with 
the electro-optic device equipped with these outstanding descriptions one of the 
purposes. 
[0014] 

[Means for Solving the Problem] The cutting process of the substrate of this 
invention is the cutting process of the substrate from which a crack is grown up by 
cooling a part for the heating unit of this substrate while irradiating laser light at a 
substrate and heating this substrate front face, and this substrate is cut. It considers 
as the making [ below into 3W/(m-K) ]-in part which touches field [ where said laser 
light of said substrate is irradiated ], and field of the opposite side-thermal 
conductivity of part of range of at least 5mm or less of both sides of location 
corresponding to said cutting location of this substrate description. 
[0015] In the part which touches the field (laser light exposure side) where the laser 
light of the above-mentioned substrate is irradiated, and the field of the opposite side 
in the cutting process of such a substrate in case the laser cut of the substrate is 
carried out By making the thermal conductivity of the part of the range of at least 
5mm or less of the both sides of the location corresponding to the cutting location of 
a substrate below into 3W/(m-K) Since the heat given to the substrate by laser light 
by the thermal conductivity of the part which touches the field of the part for a 
heating unit and the opposite side of a substrate by laser light becoming small stops 
being able to escape easily The cutting location of a substrate can be heated enough 
locally, sufficient effectiveness to cool a part for the heating unit of a substrate, 
generate a crack, and obtain a smooth cutting plane is acquired, poor cutting, like 
distortion arises in a cutting plane can be prevented, it is stabilized, a smooth cutting 
plane can be formed, and the yield improves. Also the case of the scribe into which 
the cutting process of such a substrate of this invention grows up a crack to the 



middle of the thickness direction of a substrate, and in full cutting which grows up a 
crack into a rear-face side from the front-face side of a substrate, it can be adapted. 
Therefore, the cutting process of such a substrate of this invention The process 
which sticks the substrate base material of a pair with which each includes plurality or 
a singular substrate field so that it may counter mutually, It can use suitable for the 
manufacture approach of an electro-optic device including the process which 
encloses an opto electronics material between the plurality which makes [ which 
came to counter ] a pair, or a singular substrate field, and the process which cuts a 
substrate base material along the periphery edge of each substrate field to the 
substrate base material of the above-mentioned pair. 

[0016] The process on which, as for the manufacture approach of the electro-optic 
device of this invention, each sticks the substrate base material of a pair including 
plurality or a singular substrate field so that it may counter mutually, The process 
which encloses an opto electronics material between the plurality which makes 
[ which came to counter ] a pair, or a singular substrate field, The process which is 
the manufacture approach of an electro-optic device including the process which 
cuts a substrate base material along the periphery edge of each substrate field to the 
substrate base material of a top Norikazu pair, and cuts the above-mentioned 
substrate base material While irradiating laser light along the periphery edge of a 
substrate field to the substrate base material of a top Norikazu pair and heating a 
substrate base material, when cooling a part for the heating unit of this substrate 
base material, growing up a crack and carrying out the laser cut of the substrate base 
material, It is characterized by making the thermal conductivity of the part of the 
range of at least 5mm or less of the both sides of the location corresponding to the 
cutting location of a substrate base material below into 3W/(m-K) in the part which 
touches the laser light exposure side of the above-mentioned substrate base material, 
and the field of the opposite side. When a "substrate field" here cuts down one or 
more substrates for electro-optic devices (for [, such as an object for liquid crystal 
displays, organic electroluminescence, and FED ] displays) from a substrate base 
material with a large area (two or more sheets are usually started from the point of 
manufacture effectiveness), the thing of the field equivalent to the substrate which 
constitutes an electro-optic device (displays, such as a liquid crystal display, organic 
electroluminescence, and FED) is said. 

[0017] By such manufacture approach of an electro-optic device, in case the laser 
cut of the substrate base material is carried out, in the part which touches the laser 
light exposure side of the above-mentioned substrate base material, and the field of 
the opposite side By making the thermal conductivity of the part of the range of at 
least 5mm or less of the both sides of the location corresponding to the cutting 
location of a substrate base material below into 3W/(m-K) Since the heat given to the 
substrate base material by laser light by the thermal conductivity of the part which 
touches the field of the part for a heating unit and the opposite side of a substrate 



base material by laser light becoming small stops being able to escape easily The 
cutting location of a substrate base material can be heated enough locally, sufficient 
effectiveness to cool a part for the heating unit of a substrate base material, generate 
a crack, and obtain a smooth cutting plane is acquired, poor cutting, like distortion 
arises in a cutting plane can be prevented, it is stabilized, a smooth cutting plane can 
be formed, and the yield improves. Also the case of the scribe into which such a 
manufacture approach of the electro-optic device of this invention grows up a crack 
to the middle of the thickness direction of a substrate base material, and in full 
cutting which grows up a crack into a rear-face side from the front-face side of a 
substrate base material, it can be adapted. 

[0018] The laser-beam-cutting equipment of this invention is laser-beam-cutting 
equipment which carries out the laser cut of the substrate base material along the 
periphery edge of each substrate field to the substrate base material of a pair with 
which the opto electronics material was enclosed between the plurality which makes 
[ which came to counter ] an one substrate base material or a pair, or a singular 
substrate field. The surface plate with which an one substrate base material or the 
substrate base material of a pair is laid, and a laser outgoing radiation means to 
irradiate laser light on the one substrate base material laid in this surface plate, or the 
substrate base material front face of a pair, It comes to have a cooling means to cool 
a part for the heating unit by the laser light of an above-mentioned one substrate 
base material or the substrate base material of a top Norikazu pair. The above- 
mentioned surface plate In the part which touches the laser light exposure side of the 
above-mentioned substrate base material, and the field of the opposite side, it is 
characterized by the thermal conductivity of the part of the range of at least 5mm or 
less of the both sides of the location corresponding to the cutting location of a 
substrate base material being below 3W/(m-K). 

[0019] In this laser-beam-cutting equipment, in the part which touches the laser light 
exposure side of a substrate base material, and the field of the opposite side By 
having made the thermal conductivity of the surface plate of the range of at least 
5mm or less of the both sides of the location corresponding to the cutting location of 
a substrate base material below into 3W/(m-K) In case the laser cut of an above- 
mentioned one substrate base material or the substrate base material of a top 
Norikazu pair is laid and carried out to a surface plate Since the heat given to the 
substrate base material by laser light by the thermal conductivity of the part of the 
surface plate which touches the field of the part for a heating unit and the opposite 
side of a substrate base material by laser light becoming small stops being able to 
escape easily A substrate base material can be heated enough locally, sufficient 
effectiveness to cool a part for the heating unit of a substrate base material, generate 
a crack, and obtain a smooth cutting plane is acquired, poor cutting, like distortion 
arises in a cutting plane can be prevented, it is stabilized, a smooth cutting plane can 
be formed, and the yield improves. Therefore, the laser-beam-cutting equipment of 



this invention can be used suitable for implementation of the manufacture approach of 
the electro-optic device of this invention. 

[0020] The thermal conductivity of the above-mentioned whole surface plate of the 
laser-beam-cutting equipment of this invention may be as follows [ 3W/(m-K) ]. 
[0021] Moreover, the surface plate with which the laser-beam-cutting equipment of 
this invention is equipped is the part which touches the laser light exposure side of 
the above-mentioned substrate base material, and the field of the opposite side, and 
the low-fever conduction section below 3W/(m-K) may be prepared for thermal 
conductivity in the part of the range of at least 5mm or less of the both sides of the 
location corresponding to the cutting location of a substrate base material. 
[0022] Moreover, the surface plate with which the laser-beam-cutting equipment of 
this invention is equipped is the part which touches the laser light exposure side of 
the above-mentioned substrate base material, and the field of the opposite side, and 
a crevice may be established in the part of the range of at least 5mm or less of the 
both sides of the location corresponding to the cutting location of a substrate base 
material. 

[0023] Moreover, the laser-beam-cutting equipment of this invention is laser-beam- 
cutting equipment equipment which carries out the laser cut of the substrate base 
material along the periphery edge of each substrate field to the substrate base 
material of a pair with which the opto electronics material was enclosed between the 
plurality which makes [ which came to counter ] an one substrate base material or a 
pair, or a singular substrate field. The surface plate with which an one substrate base 
material or the substrate base material of a pair is laid, and a laser outgoing radiation 
means to irradiate laser light at the one substrate base material laid in this surface 
plate, or the substrate base material of a pair, It comes to have a cooling means to 
cool a part for the heating unit by the laser light of an above-mentioned one 
substrate base material or the substrate base material of a top Norikazu pair. To the 
above-mentioned surface plate It may be characterized by preparing the supporter 
material which separates a clearance between the laser light exposure side, field of 
the opposite side, and above-mentioned surface plate, and supports an above- 
mentioned one substrate base material or the substrate base material of a top 
Norikazu pair to it. 

[0024] the laser-beam-cutting equipment of this invention of such a configuration — 
if it is, it is desirable that the area of the part in contact with the substrate base 
material of supporter material with which the cutting location of the above-mentioned 
substrate base material was caudad prepared at least among the above-mentioned 
supporter material carries out to two or less [ 4mm ] at the point which can raise 
further the effectiveness of reducing the incidence rate of poor cutting, like distortion 
arising in a cutting plane. 

[0025] The electro-optic device of this invention is an electro-optic device which has 
an opto electronics material between two substrates which counter mutually, and is 



characterized by being manufactured using the manufacture approach of the electro- 
optic device of this invention of the above-mentioned configuration. 
[0026] Since a cutter mark is not formed in an end face like the substrate which 
there was no distortion in the end face of two substrates, and became smooth by 
considering as such an electro-optic device, and was cut by the intercept method 
using a scribe roller, the crack on the basis of the crack which exists in a cutter mark 
part cannot occur, and reinforcement can be raised. 

[0027] The electronic equipment of this invention is characterized by having the 
electro-optic device of this invention of the above-mentioned configuration. 
[0028] It has the reinforcement excellent in considering as such electronic equipment. 
[0029] 

[Embodiment of the Invention] Hereafter, an example is shown and this invention is 
explained in detail. 

[Operation gestalt of ** 1 st] drawing 1 shows the 1 st operation gestalt in the case of 
manufacturing the liquid crystal panel 10 of the MIM method (one terminal pair 
network mold nonlinear device method) of structure as shown in drawing 7 using the 
manufacture approach of the electro-optic device concerning this invention. 
[0030] It becomes a liquid crystal display as a final product by equipping this liquid 
crystal panel 10 with incidental elements, such as IC for a liquid crystal drive, a back 
light, and a base material. 

[0031] This liquid crystal panel 10 is a plane view rectangle, and has the translucency 
liquid crystal substrates 1a and 1b of a pair stuck so that it might counter mutually 
through the annular sealant 2. Liquid crystal injected hole 2a which pours in liquid 
crystal is formed in the liquid crystal enclosure field at the sealant 2. Liquid crystal 3 
is enclosed with the liquid crystal enclosure field surrounded by translucency liquid 
crystal substrate 1 b which one translucency liquid crystal substrate 1 a is a substrate 
by the side of the component in which an MIM component is carried, and is a 
substrate by the side of the opposite which counters, and the sealant 2 between 
these translucency substrates 1a and 1b. 

[0032] The closure of the liquid crystal injected hole 2a is carried out by mold resin. 
[0033] Moreover, the end face of the translucency liquid crystal substrates 1a and 1b 
is a field acquired by the laser cut, respectively. 

[0034] Next, the case where the liquid crystal panel 10 as shown in drawing 7 using 
the manufacture approach of the electro-optic device concerning this invention is 
manufactured is explained. 

[0035] First, as shown in drawing 1 , the translucency substrate base materials 4a and 
4b with a large area are prepared. These translucency substrate base materials 4a 
and 4b are formed with glass equipped with translucency with a thickness of 0.4mm. 
Liquid crystal substrate field 1a for forming four translucency liquid crystal substrate 
1a by the side of the component shown in drawing 7 is contained in one translucency 
substrate base material 4a. Moreover, liquid crystal substrate field 1b for forming four 



translucency liquid crystal substrate 1b by the side of the opposite shown in drawing 
7 is contained in translucency substrate base material 4b of another side. 
[0036] Subsequently, a color filter is formed in the inside front face of liquid crystal 
substrate field 1b of translucency substrate base material 4b by the side of opposite 
(bottom front face of drawing 1 ) using the well-known membrane formation approach. 
And on this color filter, membranes are formed so that it may become uniform 
thickness about ITO (Indium Tin Oxide) by sputtering, and further, patterning is 
carried out using photolithography processing and the stripe-like translucency 
electrode 1 1 is formed. Furthermore, the orientation film is formed on those 
translucency electrodes 11. 

[0037] On the other hand, two or more straight-line-like wiring 12 is arranged in 
parallel mutually, further, the MIM component 13 as a nonlinear resistance component 
is formed among those wiring 12, and the dot-like translucency pixel electrode 14 is 
formed in the inside front face of liquid crystal substrate field 1 a of translucency 
substrate base material 4a by the side of a component (top front face of drawing 1 ) 
by ITO corresponding to the MIM component 13 of further each. 
[0038] Since the MIM component 13 is a component of well-known structure, it omits 
detailed explanation, but if it says simply, it has the structure which formed the 1st 
electrode by Ta (tantalum) etc. on translucency substrate base material 4a, used the 
anode oxidation method, formed the oxide film on anode as an insulating layer on the 
1st electrode, and formed the 2nd electrode by Cr (chromium) etc. on the oxide film 
on anode. The above-mentioned translucency pixel electrode 14 is formed at the tip 
of the 2nd electrode of the above of the MIM component 13 in piles. 
[0039] Next, the orientation film is formed the whole region in each liquid crystal 
substrate field 1a, and a sealant 2 is further formed in the circumference part of the 
liquid crystal substrate field 1a annularly with screen printing. A part of sealant 2 is 
set to opening 2a, and let this opening 2a be a liquid crystal injected hole. 
[0040] After performing the above-mentioned processing to the translucency 
substrate base materials 4a and 4b by the side of a component and opposite, the 
electrode surface top of one of translucency substrate base materials — a bead-like 
spacer — distributing — the translucency substrate base materials 4a and 4b by the 
side of a component and opposite — so that each electrode surface may carry out 
phase opposite By piling up mutually translucency substrate base material 4a by the 
side of a component, and translucency substrate base material 4b by the side of 
opposite, and sticking them, the liquid crystal panel base material 16 with a big area 
shown in drawing 4 is formed. In addition, let the field surrounded by the sealant 2 
between translucency liquid crystal substrate 1a and 1b be the liquid crystal 
enclosure field where liquid crystal is enclosed. 

[0041] Next, a laser cut cuts the liquid crystal panel base material 16 formed by doing 
in this way using the laser-beam-cutting equipment (1st operation gestalt of the 
laser-beam-cutting equipment of this invention) shown in drawing 2 and drawing 3 . 



[0042] It comes to carry out the outline configuration of the laser-beam-cutting 
equipment used here in this example from the surface plate 40 with which the liquid 
crystal panel base material 16 is laid as shown in drawing 2 and drawing 3 , a laser 
outgoing radiation means 50 to irradiate a laser-beam spot (laser light) at the liquid 
crystal panel base material (substrate base material of a pair) 1 6 laid in the surface 
plate 40, and a cooling means 56 cool locally a part for the heating unit by the laser- 
beam spot of the liquid crystal panel base material 1 6 with a refrigerant. As for the 
surface plate 40, thermal conductivity consists of ingredients below 3W/(m~K) for the 
whole. As an ingredient below 3W/(m-K), thermal conductivity is mentioned [ organic 
resin, such as a polyamide below 3W/(m-K), a woody ingredient, etc. ] for thermal 
conductivity. 

[0043] The adsorption means for adsorbing the liquid crystal panel base material 16 
on the surface of this is formed in the surface plate 40. This adsorption means is 
established in the hole 45 for adsorption of a large number which carry out opening to 
the front face of a surface plate 40, and a surface plate 40, and it comes to have 
source of evacuation 47a connected to the hole 45 for these adsorption, the exhaust 
air way 46 open for free passage, and the exhaust air way 46 through the exhaust 
pipe 47. The seal member 48 for gas leakage prevention is formed in the perimeter by 
the side of the exhaust air way 46 of an exhaust pipe 47. 

[0044] A C02 laser is used for the laser outgoing radiation means 50. This laser 
outgoing radiation means 50 can adjust the output of laser, and the configuration and 
magnitude of a spot suitably according to the quality of the material, thickness, 
cutting speed, etc. of a translucency substrate base material which constitute the 
liquid crystal panel base material 16. 

[0045] Nitrogen gas is used for the cooling means 56 as a refrigerant. This cooling 
means 56 can adjust the spray location and the amount of spraying of a refrigerant 
suitably according to the quality of the material, thickness, cutting speed, etc. of a 
translucency substrate base material which constitute the liquid crystal panel base 
material 16. 

[0046] Next, the laser cut used here is explained. 

[0047] A laser-beam spot is an optical spot with very high energy density. If a laser- 
beam spot is irradiated at translucency liquid crystal substrates, such as a glass 
substrate, big compressive stress will occur locally on a translucency liquid crystal 
substrate front face. If local cooling for a heating unit is performed using a suitable 
refrigerant at the same time it heats at a laser-beam spot, induction of the tensile 
stress will be carried out, and if even the ingredient part in a compression condition is 
permeated and stress exceeds the reinforcement of an ingredient, a crack will occur. 
If this actuation is performed to the predetermined location of a translucency liquid 
crystal substrate front face, a translucency liquid crystal substrate can be cut in the 
configuration of arbitration. A translucency liquid crystal substrate ingredient must be 
heated first to cut a substrate, and laser light must be opaque to a translucency liquid 



crystal substrate ingredient. For this reason, the thing of the wavelength of the 
infrared region usually exceeding 2 micrometers is used for the wavelength of the 
laser light used for cutting of the glass substrate as a translucency liquid crystal liquid 
crystal substrate. By glass cutting, wavelength uses a nearly 10.6-micrometer C02 
laser from such a viewpoint. In addition, an YAG laser can also be used. Nitrogen gas 
is used as a refrigerant. The configuration of a laser-beam spot and a dimension, the 
power density of a laser, the speed of supply of a refrigerant, etc. should just choose 
an optimum value suitably in consideration of the quality of the material, thickness, 
cutting speed, etc. of a glass substrate as a substrate ingredient to cut. 
[0048] In order to cut a substrate ingredient to a pattern by the laser cut, it can carry 
out by moving relatively the location of the laser spot by which outgoing radiation is 
carried out using the so-called numerical-control (NC) means from the surface plate 
40 as a working-level month stage which carried the liquid crystal panel base material 
as a cut ingredient, and the above-mentioned laser outgoing radiation means 50. That 
is, X-Y coordinate is set up on an activity stage, a cutting pattern is beforehand 
decided by X-Y coordinate, and the control unit is made to memorize. Subsequently, 
what is necessary is just to move an activity stage and the location of a laser spot 
relatively according to this X-Y coordinate. Moreover, a cutting pattern is taking X-Y 
coordinate on a surface plate 40, storing a cutting pattern in equipment by X and Y 
coordinate beforehand, and deciding the relative position of a surface plate 40 and a 
laser spot by the so-called numerical control system, and can also be automatically 
cut to the pattern of arbitration. 

[0049] In order to carry out the laser cut of the liquid crystal panel base material 16 
formed as mentioned above, it carries out in sequence which is described below. 
[0050] As shown in the top face of the surface plate 40 with which the laser-beam- 
cutting equipment shown in drawing 2 and drawing 3 was equipped at drawing 4 , after 
laying by turning translucency substrate base material 4b by the side of opposite by 
the liquid crystal panel base material 16 up, It fixes to the front face of a surface 
plate 40 by operating the above-mentioned source of evacuation 47a connected to 
the exhaust pipe 47, exhausting the air in the hole 45 for adsorption, and the exhaust 
air way 46, and making the liquid crystal panel base material 16 stick to **** 45 for 
adsorption. 

[0051] Outgoing radiation of the laser beam is carried out from the laser outgoing 
radiation means 50, and a laser beam spot is moved along with the cutting plane line 
Y1 along the periphery of liquid crystal substrate field 1b of drawing 4 . Translucency 
substrate base material 4a, While carrying out sequential heating of the 4b locally, by 
carrying out sequential cooling locally with the refrigerant to which a part for the 
heating unit by the laser-beam spot was supplied from the cooling means 56, a crack 
is grown up and straight-line cutting of translucency substrate base material 4b and 
the translucency substrate base material 4a is carried out at two-sheet coincidence. 
Cutting which met the cutting plane line Y1 here raises the output of laser, and cuts 



translucency substrate base material 4b and translucency substrate base material 4a 
to two-sheet coincidence. Under the present circumstances, a cutting plane line Y1 is 
formed so that the inlet port of each liquid crystal injected hole 2a may be crossed. 
[0052] Subsequently, while dropping the output of laser, moving a laser beam spot 
along with the cutting plane line Y2 of drawing 4 and carrying out sequential heating 
only of the translucency substrate base material 4b locally, by carrying out sequential 
cooling locally with the refrigerant to which a part for the heating unit by the laser 
beam spot was supplied from the cooling means 56, a crack is grown up and straight- 
line cutting only of the one translucency substrate base material 4b is carried out. 
Consequently, the large-sized liquid crystal panel base material 16 shown in drawing 1 
turns into the liquid crystal panel base material 1 7 of the medium size of two sheets 
shown in drawing 5 (a). The sign 18 in drawing is a part removed as edge material. 
[0053] Subsequently, working efficiency is well convenient if liquid crystal 3 is poured 
into the above-mentioned liquid crystal enclosure field with a well-known means from 
liquid crystal injected hole 2a in the phase of the medium-sized liquid crystal panel 
base material 17 where liquid crystal injected hole 2a stood in a row. Thus, if liquid 
crystal 3 is poured in, light will be made to irradiate and the resin for mold will be 
stiffened after filling up liquid crystal injected hole 2a with the resin for mold, such as 
photo-curing mold resin, the closure of the liquid crystal injected hole 2a will be 
carried out by mold resin. 

[0054] Next, the liquid crystal panel base material 1 7 of the medium size obtained 
above is reversed as shown in drawing 5 (b). Turn translucency substrate base 
material 4a up, and set to the top face of a surface plate 40, and outgoing radiation of 
the laser beam is carried out from the laser outgoing radiation means 50. A laser 
beam spot is moved along with the cutting plane line Z1 of drawing 5 (b). 
Translucency substrate base material 4a, While carrying out sequential heating of the 
4b locally, by carrying out sequential cooling locally with the refrigerant to which a 
part for the heating unit by the laser-beam spot was supplied from the cooling means 
56, a crack is grown up and translucency substrate base material 4a and translucency 
substrate base material 4b are cut to two-sheet coincidence. Cutting which met the 
cutting plane line Z1 here raises the output of laser, and carries out coincidence 
cutting of the two sheets, translucency substrate base material 4a and translucency 
substrate base material 4b. 

[0055] Then, by carrying out sequential cooling locally with the refrigerant to which a 
part for the heating unit according to both the laser beam spots as if the output of 
laser is dropped, the laser beam spot is moved along with the cutting plane line Z2 of 
drawing 5 (b) and sequential heating only of the translucency substrate base material 
4a is carried out locally was supplied from the cooling means 56, a crack is grown up 
and straight-line cutting only of the one translucency substrate base material 4a is 
carried out. Consequently, it means that the liquid crystal panel base material 17 of 
the medium size of two sheets shown in drawing 5 serves as the liquid crystal panel 



10 of the predetermined magnitude of four sheets shown in drawing 6 , and four liquid 
crystal panels 10 of the predetermined magnitude shown in drawing 6 were obtained 
from the large-sized liquid crystal panel base material 16 of one sheet shown in 
drawing 4 after all. Thus, each obtained liquid crystal panel 10 is the liquid crystal 
panel 10 of the operation gestalt of this invention shown in drawing 7 . The end face 
(cutting plane obtained by the laser cut) of the translucency liquid crystal substrates 
1a and 1b of this liquid crystal panel 10 does not have distortion, and its surface 
roughness is stable with 1 micrometer or less, and it is smooth. 
[0056] When carrying out the laser cut of the liquid crystal panel base material 16 by 
the manufacture approach of the liquid crystal panel of this operation gestalt, Since 
the laser cut of the liquid crystal panel base material 16 is laid and carried out to the 
top face of this surface plate 40 using the laser-beam-cutting equipment with which 
it had the surface plate 40 with which thermal conductivity consisted of ingredients 
below 3W/(m-K) The thermal conductivity of the part which touches the laser light 
exposure side of the liquid crystal panel base material 16 and the field of the opposite 
side is small below 3W/(m-K). Since the heat locally given to the part which met the 
cutting plane lines (cutting location) Y1, Y2, Z1, and Z2 of the liquid crystal panel base 
material 16 by the laser-beam spot stops being able to escape easily Sufficient 
effectiveness to be able to heat locally the cutting location of the liquid crystal panel 
base material 16 enough, cool a part for the heating unit of a substrate base material, 
generate a crack, and obtain a smooth cutting plane is acquired. There is 
effectiveness which there is neither a crack nor distortion in a cutting plane, and is 
stabilized, and can form a beautiful cutting plane, and inhibits generating of the crack 
of a from near the cutting plane by the impact, and the yield improves. 
[0057] By having had the surface plate 40 with which thermal conductivity consisted 
of ingredients below 3W/(m-K) according to the laser-beam-cutting equipment of this 
operation gestalt Since the thermal conductivity of the part which faces laying the 
liquid crystal panel base material 16 in this surface plate 40, and carrying out a laser 
cut, and touches the laser light exposure side of the liquid crystal panel base material 
16 and the field of the opposite side can be made small 3W / (m-K) following It can 
use suitable for implementation of the manufacture approach of the liquid crystal 
panel of this operation gestalt. 

[0058] The liquid crystal panel 10 obtained from the manufacture approach of the 
liquid crystal panel of this operation gestalt Since a cutter mark is not formed in an 
end face like the substrate which there was no distortion in the end face of the 
translucency liquid crystal substrates 1a and 1b of the pair which counters, and 
became smooth, and was cut by the intercept method using a scribe roller, The crack 
on the basis of the crack which exists in a cutter mark part does not occur. A 
remarkable impact is borne, even if it is also rare for blemishes, such as a crack and a 
chip, to occur in the corner which becomes that whose reinforcement improved, also 
sets like the erector of the electronic equipment of henceforth strong against an 



impact and consists of an end face, and this end face and external surface during 
conveyance and faces it use of electronic equipment. 

[0059] The result of having compared the surface roughness of the cutting plane of a 
glass substrate which performed the laser cut using the laser-beam-cutting 
equipment of this operation gestalt with which it had the cutting plane of the glass 
substrate cut by the conventional scribe method for using a scrub roller for drawing 8 
and the surface plate with which thermal conductivity consisted of ingredients of 3W 
/ (m-K) following is shown. Glass substrate thickness is the case where they are 
0.7mm and 0.4mm, respectively, in the laser cut for which in drawing 8 (a) drawing 8 
(b) and (c) used the laser-beam-cutting equipment of this operation gestalt when 
substrate thickness was 0.7mm by the conventional scribe method. Drawing 8 shows 
mostly the height which the sensing pin when scanning a core 25mm with the surface 
roughness meter of a contact process of a cutting plane touches. It turns out that Ra 
value which shows surface roughness can prevent distortion of a cutting plane by the 
conventional scribe method in being 1 micrometer or less in the case where a laser 
cut is performed to being about 5 micrometers using the laser-beam-cutting 
equipment of this operation gestalt, stabilizing and obtaining the very smooth cutting 
plane and being able to prevent a crack. It can consider as the liquid crystal panel 
which the crack on the basis of the crack which exists in a cutting plane cannot 
generate easily because the cutting plane is smooth. 

[0060] The 2nd operation gestalt in the case of manufacturing the liquid crystal panel 
10 of structure as shown in drawing 7 using the manufacture approach of the electro- 
optic device concerning [operation gestalt of ** 2nd] this invention is explained. 
[0061] The place where the manufacture approach of the liquid crystal panel of the 
2nd operation gestalt differs from the manufacture approach of the liquid crystal 
panel of the 1st operation gestalt mentioned above is a point which carries out the 
laser cut of the liquid crystal panel base material 16 using the laser-beam-cutting 
equipment (2nd operation gestalt of the laser-beam-cutting equipment of this 
invention) shown in drawing 9 . 

[0062] The place where the laser-beam-cutting equipment shown in drawing 9 differs 
from the laser-beam-cutting equipment shown in drawing 2 thru/or drawing 3 is the 
point that the configurations of a surface plate differ. On the top face (field adjacent 
to the laser light exposure side of the liquid crystal panel base material 16, and the 
field of the opposite side) of surface plate 40a with which the laser-beam-cutting 
equipment shown in drawing 9 is equipped Into the part of the range of at least 5mm 
or less of the both sides of location Y1" corresponding to cutting plane lines (cutting 
location) Y1 and Y2, and Y2', respectively Location Z1' respectively corresponding to 
[ the low-fever conduction section 60 below 3W/(m-K) is laid underground for thermal 
conductivity and ] cutting plane lines (cutting location) Z1 and Z2, It is the point that 
parts other than the low-fever conduction section 60 and 61 consist of metals at the 
part of the range of at least 5mm or less of the both sides of Z2' by laying the low- 



fever conduction section 61 below 3W/(m-K) underground for thermal conductivity. 
[0063] As an ingredient which constitutes the low-fever conduction sections 60 and 
61, thermal conductivity is mentioned for organic resin, such as a polyamide below 
3W/(m-K), a woody ingredient, etc. 

[0064] In order to manufacture the liquid crystal panel 10 as shown in drawing 7 using 
the laser-beam-cutting equipment shown in drawing 9 In case the liquid crystal panel 
base material 1 6 is laid in the top face of surface plate 40a and a laser cut is carried 
out along with cutting plane lines Y1 and Y2, cutting plane lines Y1 and Y2, Except 
performing alignment with the low-fever conduction section 60 prepared 
corresponding to these, a laser cut is performed like the manufacture approach of the 
liquid crystal panel of the 1st operation gestalt, and the liquid crystal panel base 
material 1 7 of the medium size of two sheets is obtained. 

[0065] Then, after pouring liquid crystal 3 into the liquid crystal enclosure field of the 
medium-sized liquid crystal panel base material 17 like the manufacture approach of 
the liquid crystal panel of the 1st operation gestalt, liquid crystal injected hole 2a is 
made to fill up with and harden the resin for mold, and liquid crystal injected hole 2a is 
closed by mold resin. 

[0066] Subsequently, reverse the liquid crystal panel base material 1 7 of the obtained 
medium size, turn translucency substrate base material 4a up, and it lays in the top 
face of surface plate 40a. In case a laser cut is carried out along with cutting plane 
lines Z1 and Z2, cutting plane lines Z1 and Z2, When a laser cut is performed like the 
manufacture approach of the liquid crystal panel of the 1 st operation gestalt, it means 
that four liquid crystal panels 10 of the predetermined magnitude shown in drawing 6 
were obtained except performing alignment with the low-fever conduction section 61 
prepared corresponding to these. Thus, each obtained liquid crystal panel 10 is the 
liquid crystal panel 10 of the operation gestalt of this invention shown in drawing 7 . 
[0067] When carrying out the laser cut of the liquid crystal panel base material 16 by 
the manufacture approach of the liquid crystal panel of this operation gestalt, The 
laser-beam-cutting equipment with which it had surface plate 40a in which the 
thermal conductivity prepared in the range of at least 5mm or less of the both sides 
of the location corresponding to the cutting location of the liquid crystal panel base 
material 16 has the low-fever conduction sections 60 and 61 below 3W/(m-K) is used. 
Furthermore, when laying and carrying out the laser cut of the liquid crystal panel 
base material 1 6 to the top face of this surface plate 40a, Since alignment of cutting 
plane lines Y1 and Y2 and the low-fever conduction section 60 is carried out, 
alignment of cutting plane lines Z1 and Z2 and the low-fever conduction section 61 is 
carried out and they are carrying out the laser cut In the part which touches the laser 
light exposure side of the liquid crystal panel base material 16, and the field of the 
opposite side The thermal conductivity of the part of the range of at least 5mm or 
less of the both sides of the location corresponding to the cutting location of the 
liquid crystal panel base material 16 is small below 3W/(m-K). Since the heat locally 



given to the part which met the cutting plane lines (cutting location) Y1, Y2, Z1, and 
Z2 of the liquid crystal panel base material 16 by the laser-beam spot stops being 
able to escape easily Sufficient effectiveness to be able to heat locally the cutting 
location of the liquid crystal panel base material 16 enough, cool a part for the heating 
unit of a substrate base material, generate a crack, and obtain a smooth cutting plane 
is acquired. There is effectiveness which there is neither a crack nor distortion in a 
cutting plane, and is stabilized, and can form a beautiful cutting plane, and inhibits 
generating of the crack of a from near the cutting plane by the impact, and the yield 
improves. 

[0068] By having had surface plate 40a in which the above low-fever conduction 
sections 60 and 61 were formed according to the laser-beam-cutting equipment of 
this operation gestalt In the part which faces laying the liquid crystal panel base 
material 16 in this surface plate 40a, and carrying out a laser cut, and touches the 
laser light exposure side of the liquid crystal panel base material 16, and the field of 
the opposite side Since the thermal conductivity of the part of the range of at least 
5mm or less of the both sides of the location corresponding to the cutting location of 
the liquid crystal panel base material 16 can be made small 3W / (m-K) following, it 
can use suitable for implementation of the manufacture approach of the liquid crystal 
panel of this operation gestalt. 

[0069] The liquid crystal panel 10 obtained from the manufacture approach of the 
liquid crystal panel of this operation gestalt Translucency liquid crystal substrate 1a 
of the pair which counters like the liquid crystal panel 10 obtained by the manufacture 
approach of the liquid crystal panel of the 1st operation gestalt, Since a cutter mark 
is not formed in an end face like the substrate which there was no distortion in the 
end face of 1b, and became smooth, and was cut by the intercept method using a 
scribe roller, it becomes that whose reinforcement improved. 

[0070] The 3rd operation gestalt in the case of manufacturing the liquid crystal panel 
10 of structure as shown in drawing 7 using the manufacture approach of the electro- 
optic device concerning [operation gestalt of ** 3rd] this invention is explained. 
[0071] The place where the manufacture approach of the liquid crystal panel of the 
3rd operation gestalt differs from the manufacture approach of the liquid crystal panel 
of the 1st operation gestalt mentioned above is a point which carries out the laser cut 
of the liquid crystal panel base material 16 using the laser-beam-cutting equipment 
(3rd operation gestalt of the laser-beam-cutting equipment of this invention) shown in 
drawing 10 . 

[0072] The place where the laser-beam-cutting equipment shown in drawing 10 
differs from the laser-beam-cutting equipment shown in drawing 2 thru/or drawing 3 
is the point that the configurations of a surface plate differ. On the top face (field 
adjacent to the laser light exposure side of the liquid crystal panel base material 16, 
and the field of the opposite side) of surface plate 40b with which the laser-beam- 
cutting equipment shown in drawing 10 is equipped Into the part of the range of at 



least 5mm or less of the both sides of location Y1' corresponding to cutting plane 
lines (cutting location) Y1 and Y2, and Y2', respectively a slot (crevice) — 64 — 
forming — having — a cutting plane line (cutting location) — Z — one — Z — two - 
- respectively — corresponding — a location — Z — one ' Z two 
both sides — at least — five — mm — less than — the range — a part — **** ~ a 
slot (crevice) — 65 — forming — having — **** — a slot — 64 — 65 — except — 
a part — a metal — from — constituting — having — **** — a point — it is . 
[0073] When the liquid crystal panel base material 16 is laid in the top face of such 
surface plate 40b, it has the opening section between [ 64 ] the cutting location of 
the liquid crystal panel base material 16, and the bases of a slot (i.e., a slot), and in 65. 
Since air exists in this opening section, the thermal conductivity in a slot 64 and 65 is 
small from 3W/(m-K) whether you are Haruka. 

[0074] In order to manufacture the liquid crystal panel 10 as shown in drawing 7 using 
the laser-beam-cutting equipment shown in drawing 1 0 In case the liquid crystal 
panel base material 16 is laid in the top face of surface plate 40b and a laser cut is 
carried out along with cutting plane lines Y1 and Y2, cutting plane lines Y1 and Y2, 
Except performing alignment with the slot 64 prepared corresponding to these, a laser 
cut is performed like the manufacture approach of the liquid crystal panel of the 1st 
operation gestalt, and the liquid crystal panel base material 17 of the medium size of 
two sheets is obtained. 

[0075] Then, after pouring liquid crystal 3 into the liquid crystal enclosure field of the 
medium-sized liquid crystal panel base material 1 7 like the manufacture approach of 
the liquid crystal panel of the 1st operation gestalt, liquid crystal injected hole 2a is 
made to fill up with and harden the resin for mold, and liquid crystal injected hole 2a is 
closed by mold resin. 

[0076] Subsequently, reverse the liquid crystal panel base material 17 of the obtained 
medium size, turn translucency substrate base material 4a up, and it lays in the top 
face of surface plate 40b. In case a laser cut is carried out along with cutting plane 
lines Z1 and Z2, cutting plane lines Z1 and Z2, When a laser cut is performed like the 
manufacture approach of the liquid crystal panel of the 1 st operation gestalt, it means 
that four liquid crystal panels 10 of the predetermined magnitude shown in drawing 6 
were obtained except performing alignment with the slot 65 prepared corresponding to 
these. Thus, each obtained liquid crystal panel 10 is the liquid crystal panel 10 of the 
operation gestalt of this invention shown in drawing 7 . 

[0077] When carrying out the laser cut of the liquid crystal panel base material 16 by 
the manufacture approach of the liquid crystal panel of this operation gestalt, The 
laser-beam-cutting equipment with which it had surface plate 40b which has the slots 
(crevice) 64 and 65 established in the range of at least 5mm or less of the both sides 
of the location corresponding to the cutting location of the liquid crystal panel base 
material 16 is used. Furthermore, since alignment of cutting plane lines Y1 and Y2 and 
the slot 64 is carried out, alignment of cutting plane lines Z1 and Z2 and the slot 65 is 



carried out and they are carrying out the laser cut in case the laser cut of the liquid 
crystal panel base material 16 is laid and carried out to the top face of this surface 
plate 40b In the part which touches the laser light exposure side of the liquid crystal 
panel base material 16, and the field of the opposite side The thermal conductivity of 
the part of the range of at least 5mm or less of the both sides of the location 
corresponding to the cutting location of the liquid crystal panel base material 16 is 
small sharply from 3W/(m-K). Since the heat locally given to the part which met the 
cutting plane lines (cutting location) Y1, Y2, Z1, and Z2 of the liquid crystal panel base 
material 16 by the laser-beam spot stops being able to escape easily Sufficient 
effectiveness to be able to heat locally the cutting location of the liquid crystal panel 
base material 1 6 enough, cool a part for the heating unit of a substrate base material, 
generate a crack, and obtain a smooth cutting plane is acquired. There is 
effectiveness which there is neither a crack nor distortion in a cutting plane, and is 
stabilized, and can form a beautiful cutting plane, and inhibits generating of the crack 
of a from near the cutting plane by the impact, and the yield improves. 
[0078] By having had surface plate 40b in which the above slots 64 and 65 were 
established according to the laser-beam-cutting equipment of this operation gestalt 
In the part which faces laying the liquid crystal panel base material 16 in this surface 
plate 40b, and carrying out a laser cut, and touches the laser light exposure side of 
the liquid crystal panel base material 16, and the field of the opposite side Since the 
thermal conductivity of the part of the range of at least 5mm or less of the both sides 
of the location corresponding to the cutting location of the liquid crystal panel base 
material 16 can be sharply made smaller than 3W/(m-K), it can use suitable for 
implementation of the manufacture approach of the liquid crystal panel of this 
operation gestalt. 

[0079] The 4th operation gestalt in the case of manufacturing the liquid crystal panel 
10 of structure as shown in drawing 7 using the manufacture approach of the electro- 
optic device concerning [operation gestalt of ** 4th] this invention is explained. 
[0080] The place where the manufacture approach of the liquid crystal panel of the 
4th operation gestalt differs from the manufacture approach of the liquid crystal panel 
of the 1st operation gestalt mentioned above is a point which carries out the laser cut 
of the liquid crystal panel base material 16 using the laser-beam-cutting equipment 
(4th operation gestalt of the laser-beam-cutting equipment of this invention) shown in 
drawing 1 1 . 

[0081] The place where the laser-beam-cutting equipment shown in drawing 1 1 
differs from the laser-beam-cutting equipment shown in drawing 2 thru/or drawing 3 
is the point that the configurations of a surface plate differ. The pin (supporter 
material) 66 of a large number which support the liquid crystal panel base material 16 
is formed in the top face of surface plate 40c with which the laser-beam-cutting 
equipment shown in drawing 1 1 is equipped. Metals, such as stainless steel, are used 
as an ingredient which forms a pin 66. 



[0082] When the liquid crystal panel base material 16 is supported by many pins 66 of 
such surface plate 40c, it has the opening section between the laser radiation side of 
the liquid crystal panel base material 16, the field of the opposite side, and the top 
face of surface plate 40c. Since air exists in this opening section, the thermal 
conductivity of the opening section is small from 3W/(m-K) whether you are Haruka. 
[0083] In addition, since this surface plate 40c is supporting the liquid crystal panel 
base material 16 by many above-mentioned pins 66, an adsorption means with which 
the surface plate 40 shown in drawing 2 thru/or drawing 3 was equipped is not 
established. 

[0084] As for the area at the tip (part which touches the liquid crystal panel base 
material 16) of each pin 66, it is desirable that it is [ 4mm ] two or less. When the area 
at the tip of a pin 66 exceeded 2 4mm and this pin 66 comes just under the cutting 
plane lines (cutting location) Y1, Y2, Z1, and Z2 of the liquid crystal panel base 
material 1 6, since the thermal conductivity of a pin 66 is large The effectiveness of 
preventing the heat locally given to the part which met the cutting plane lines (cutting 
location) Y1, Y2, Z1, and Z2 of the liquid crystal panel base material 16 by the laser- 
beam spot becoming easy to escape falls. The rate that defects, such as distortion, 
generate a liquid crystal panel base material in the end face obtained by carrying out 
a laser cut will become large. 

[0085] In order to manufacture the liquid crystal panel 10 as shown in drawing 7 using 
the laser-beam-cutting equipment shown in drawing 1 1 , except laying the liquid 
crystal panel base material 16 in the pin 66 of a large number in which it was prepared 
on the top face of surface plate 40c, and carrying out a laser cut along with cutting 
plane lines Y1 and Y2, a laser cut is performed like the manufacture approach of the 
liquid crystal panel of the 1st operation gestalt, and the liquid crystal panel base 
material 17 of the medium size of two sheets is obtained. 

[0086] Then, after pouring liquid crystal 3 into the liquid crystal enclosure field of the 
medium-sized liquid crystal panel base material 17 like the manufacture approach of 
the liquid crystal panel of the 1st operation gestalt, liquid crystal injected hole 2a is 
made to fill up with and harden the resin for mold, and liquid crystal injected hole 2a is 
closed by mold resin. 

[0087] Subsequently, the liquid crystal panel base material 1 7 of the obtained medium 
size is reversed, and it lays in the pin 66 of a large number which turned translucency 
substrate base material 4a up, and were prepared in the top face of surface plate 40c, 
and when a laser cut is performed like the manufacture approach of the liquid crystal 
panel of the 1st operation gestalt, it means that four liquid crystal panels 10 of the 
predetermined magnitude shown in drawing 6 were obtained except carrying out a 
laser cut along with cutting plane lines Z1 and Z2. Thus, each obtained liquid crystal 
panel 10 is the liquid crystal panel 10 of the operation gestalt of this invention shown 
in drawing 7 . 

[0088] Since the laser cut is carried out by the manufacture approach of the liquid 



crystal panel of this operation gestalt using the laser-beam-cutting equipment with 
which it had surface plate 40c in which many pins 66 were formed in case the laser 
cut of the liquid crystal panel base material 16 is carried out The thermal conductivity 
of the part which touches the laser light exposure side of the liquid crystal panel base 
material 16 and the field of the opposite side is small sharply from 3W/(m-K). Since 
the heat locally given to the part which met the cutting plane lines (cutting location) 
Y1, Y2, Z1, and Z2 of the liquid crystal panel base material 16 by the laser-beam spot 
stops being able to escape easily Sufficient effectiveness to be able to heat locally 
the cutting location of the liquid crystal panel base material 16 enough, cool a part for 
the heating unit of a substrate base material, generate a crack, and obtain a smooth 
cutting plane is acquired. There is effectiveness which there is neither a crack nor 
distortion in a cutting plane, and is stabilized, and can form a beautiful cutting plane, 
and inhibits generating of the crack of a from near the cutting plane by the impact, 
and the yield improves. 

[0089] By having had surface plate 40c in which the pin 66 of above a large number 
was formed according to the laser-beam-cutting equipment of this operation gestalt 
Since the thermal conductivity of the part which faces laying the liquid crystal panel 
base material 16 in this surface plate 40c, and carrying out a laser cut, and touches 
the laser light exposure side of the liquid crystal panel base material 16 and the field 
of the opposite side can be sharply made smaller than 3W/(m-K) It can use suitable 
for implementation of the manufacture approach of the liquid crystal panel of this 
operation gestalt. 

[0090] In the laser-beam-cutting equipment of this operation gestalt, although the 
case where the area at the tip of all the pins (supporter material) 66 established in 
surface plate 40c was two or less [ 4mm ] was explained, the area at the tip (part 
which touches the liquid crystal panel base material 16) of a pin (supporter material) 
66 in which the cutting location of the liquid crystal panel base material 16 was 
caudad established at least among many pins 66 should just be two or less [ 4mm ]. 
[0091] as mentioned above, in the 1st thru/or 4th operation gestalt, although the 
example of the liquid crystal panel obtained by this with the manufacture approach of 
a liquid crystal panel in the manufacture approach of the electro-optic device of this 
invention and a desirable example of the electro-optic device manufactured by this 
was given and explained, it is not limited only to this example, and within the limits of 
this invention, many things are boiled and this invention can be changed 
[0092] As 1st thru/or 4th operation gestalt, after sticking a substrate base material, 
the laser cut is cutting, but sticking is also possible after cutting the substrate base 
material before sticking. 

[0093] Although the liquid crystal display of the manufacture approach of the liquid 
crystal display of an MIM method and the MIM method manufactured by this was 
shown as 1 st thru/or 4th operation gestalt, it can apply to the liquid crystal display of 
active matrices other than an MIM method, for example, the liquid crystal display of a 



TFT method, or can apply also to the liquid crystal display of a passive matrix. 

[0094] Moreover, although the 1st thru/or 4th operation gestalt showed how to 

manufacture the liquid crystal panel 10 of four sheets from the large-sized liquid 

crystal panel base material 16 of one sheet, this invention can be applied also when 

manufacturing the liquid crystal panel of one sheet from the liquid crystal panel base 

material of one sheet equipped with one liquid crystal substrate field. 

[0095] [the example of electronic equipment], next above-mentioned the 1- the 

example of electronic equipment equipped with the liquid crystal panel 10 obtained by 

the manufacture approach of the 4th operation gestalt is explained. 

[0096] Drawing 12 is the outline block diagram having shown the important section of 

an example of a projection mold display. 

[0097] drawing 1 2 — setting — a sign 30 — the light source and signs 33 and 34 — a 
dichroic mirror and signs 35, 36, and 37 — a reflective mirror and a sign 38 — in the 
incidence lens and the sign 39, liquid crystal light modulation equipment and a sign 25 
show a cross dichroic prism, and, as for the relay lens and the sign 20, the sign 26 
shows the projector lens, as for an outgoing radiation lens and signs 22, 23, and 24. 
[0098] The light source 30 consists of a reflector 32 which reflects the light of the 
lamps 31, such as metal HARARUDO, and a lamp 31. The dichroic mirror 33 of blue 
glow and green light reflection reflects blue glow and green light while making the red 
light of the flux of lights from the light source 30 penetrate. It is reflected by the 
reflective mirror 37 and incidence of the transmitted red light is carried out to the 
liquid crystal light modulation equipment 22 for red light. On the other hand, among 
the colored light reflected with the dichroic mirror 33, it is reflected by the dichroic 
mirror 34 of green light reflection, and incidence of the green light is carried out to 
the liquid crystal light modulation equipment 23 for green light. On the other hand, 
blue glow also penetrates the 2nd dichroic mirror 34. In order to prevent the optical 
loss by the long optical path to blue glow, the light guide means 21 which consists of 
a relay lens system containing the incidence lens 38, a relay lens 39, and the outgoing 
radiation lens 20 is established, and incidence of the blue glow is carried out to the 
liquid crystal light modulation equipment 24 for blue glow through this. 
[0099] Incidence of the three colored light modulated by each light modulation 
equipment is carried out to the cross dichroic prism 25. As for this prism, the 
dielectric multilayers in which four rectangular prisms reflect the dielectric multilayers 
which are stretched and reflect red in that inside, and blue are formed in the shape of 
a cross joint. Three colored light is compounded by these dielectric multilayers, and 
the light showing a color picture is formed of them. With the projector lens 26 which 
is an incident light study system, it is projected on the compounded light on a screen, 
and an image is expanded and it is displayed. 

[0100] Since such a projection mold display is equipped with the liquid crystal light 
modulation equipments 22, 23, and 24 which used the above-mentioned liquid crystal 
panel 10, it turns into a projection mold display excellent in the reinforcement of the 



liquid crystal light modulation equipments 22, 23, and 24. 

[0101] Next, other examples of the electronic equipment of this invention are 

explained. 

[0102] Drawing 1 3 is the perspective view having shown an example of a cellular 
phone. 

[0103] In drawing 13 , a sign 1000 shows the body of a cellular phone, and the sign 
1001 shows the liquid crystal display section using the above-mentioned liquid crystal 
panel 10. 

[0104] Drawing 14 is the perspective view having shown an example of wrist watch 
mold electronic equipment. 

[0105] In drawing 14 , a sign 1 100 shows the body of a clock and the sign 1001 shows 
the liquid crystal display section using the above-mentioned liquid crystal panel 10. 
[0106] Drawing 1 5 is the perspective view having shown an example of pocket mold 
information processors, such as a word processor and a personal computer. 
[0107] In drawing 15 , the liquid crystal display section for which the sign 1200 used 
the information processor for and the sign 1202 used the liquid crystal panel 10 of the 
above [ the input sections such as a keyboard, and a sign 1204 / the body of an 
information processor and a sign 1001 ] is shown. 

[0108] Since the electronic equipment shown in drawing 1 5 from drawing 13 is 
equipped with the liquid crystal display section which used the above-mentioned liquid 
crystal panel 10, it has the outstanding reinforcement. 
[0109] 

[Example] Except having constituted the [example 1 of experiment] surface plate 
from aluminum (thermal conductivity 50W/(m-K)), when covering with a plate all over 
the top face of this surface plate made from aluminum further and carrying out the 
installation **** laser cut of the glass substrate (substrate base material) with a 
thickness of 0.1mm on this using the laser-beam-cutting equipment shown in drawing 
2 and drawing 3 , and the laser-beam-cutting equipment of the same configuration, it 
investigated about the percent defective when using that from which thermal 
conductivity differs as the above-mentioned plate. As a plate from which thermal 
conductivity here differs, the woody plate of 2.0W/(m-K) and thermal conductivity 
used the nylon sheet of 2.7W/(m-K), and thermal conductivity used [ thermal 
conductivity / the sheet made of paper of 0.6W/(m-K), and thermal conductivity ] the 
polyethylene sheet of 3.2W/(m-K). A percent defective here is a generating rate when 
making into a defect what distortion and a crack are accepted in when the cutting 
plane obtained by carrying out the laser cut of the glass substrate is investigated 
visually, and the thing which was not able to be cut. A result is shown in drawing 1 6 . 
[0110] When the thermal conductivity of the part (plate) which contacts the inferior 
surface of tongue (a laser light exposure side and field of the opposite side) of a glass 
substrate from the result shown in drawing 16 exceeds 3W/(m-K), it turns out that 
the rate which a defect produces in a cutting plane is high. In addition, the percent 



defective when laying and carrying out the laser cut of the direct glass substrate, 
without covering the top face of the surface plate made from aluminum with a plate 
was a thing exceeding 80%. In case the laser cut of the glass substrate (substrate 
base material) is carried out from these results, poor cutting, like distortion produces 
the thermal conductivity of the part in contact with the laser light exposure side of a 
glass substrate and the field of the opposite side in below 3W/(m-K), then a cutting 
plane can be prevented, and the yield is understood are effective in improving. 
[01 1 1] Except having constituted the [example 2 of experiment] surface plate from 
aluminum (thermal-conductivity 50W/(m-K)), when covering with a plate all over the 
top face of this surface plate made from aluminum further and carrying out the 
installation **** laser cut of the glass substrate (substrate base material) on this 
using the laser-beam-cutting equipment shown in drawing 2 and drawing 3 , and the 
laser-beam-cutting equipment of the same configuration, it investigated about the 
thickness and the percent defective of a glass substrate when using that from which 
thermal conductivity differs as the above-mentioned plate. As a plate from which 
thermal conductivity here differs, thermal conductivity used the nylon sheet of 
2.7W/(m-K), and thermal conductivity used the polyethylene sheet of 3.2W/(m-K). A 
percent defective here is a generating rate when making into a defect what distortion 
and a crack are accepted in when the cutting plane obtained by carrying out the laser 
cut of the glass substrate is investigated visually, and the thing which was not able to 
be cut. A result is shown in drawing 1 7 . 

[01 12] If the thickness of a glass substrate becomes smaller than 0.5mm when the 
heat conductivity covers the top face of a surface plate with the polyethylene sheet 
of 3.2W/(m-K) from the result shown in drawing 1 7 , the defect will have occurred in 
the cutting plane, namely, if the thickness of a glass substrate is not 0.5mm or more, 
a defect will occur. 

[01 13] On the other hand, when thermal conductivity covers the top face of a surface 
plate with the nylon sheet of 2.7W/(m-K), it turns out that the defect will have 
occurred if the thickness of a glass substrate becomes thinner than 0.2mm, namely, 
there will be no defect in a cutting plane if the thickness of a glass substrate is 
0.2mm or more. It turns out that the thickness of the substrate base material for 
liquid crystal panel manufacture is usually effective in being able to prevent poor 
cutting, like distortion produces the thermal conductivity of the part in contact with 
the laser light exposure side of a glass substrate, and the field of the opposite side in 
2.7W/(m-K), then a cutting plane in case the laser cut of the glass substrate 
(substrate base material) is carried out, since it is the thing of the range of 0.1 -0.7mm, 
being stabilized and forming a smooth cutting plane. 

[01 14] Moreover, from these results, if the thermal conductivity of the part in contact 
with the laser light exposure side of a glass substrate and the field of the opposite 
side is below 3.0W/(m-K) in case the laser cut of the glass substrate (substrate base 
material) is carried out, there will be no defect in a cutting plane and it will be thought 



that it is effective in being stabilized and forming a smooth cutting plane. 
[0115] The laser-beam-cutting equipment shown in [example 3 of experiment] 
drawing 9 and the laser-beam-cutting equipment of the same configuration are used. 
In case the installation **** laser cut of the glass substrate (substrate base material) 
with a thickness of 0.1mm is carried out on the top face of a surface plate, in the part 
which touches the laser light exposure side of a glass substrate (substrate base 
material), and the field of the opposite side It investigated about the distance d and 
percent defective when using that from which thermal conductivity differs as the low- 
fever conduction section between the both-sides fixed distance d of location Z1' 
corresponding to the cutting location of a glass substrate (substrate base material). 
As an ingredient of the low-fever conduction section with which thermal conductivity 
here differs, thermal conductivity used the nylon of 2.7W/(m-K), and thermal 
conductivity used the polyethylene of 3.2W/(m~K). A percent defective here is a 
generating rate when making into a defect what distortion and a crack are accepted in 
when the cutting plane obtained by carrying out the laser cut of the glass substrate is 
investigated visually, and the thing which was not able to be cut. A result is shown in 
drawing 18 . 

[01 16] If the both-sides fixed distance d of the location corresponding to the cutting 
location of a glass substrate becomes smaller than 6mm when the heat conductivity 
constitutes the low-fever conduction section of the result shown in drawing 18 to a 
surface plate from polyethylene of 3.2W/(m-K), the percent defective is high rapidly. 
[01 17] On the other hand, when thermal conductivity constitutes the low-fever 
conduction section of a surface plate from nylon of 2.7W/(m-K) and the both-sides 
fixed distance d of the location corresponding to the cutting location of a glass 
substrate becomes smaller than 5mm, the percent defective is high, namely, if the 
above-mentioned distance d is 5mm or more, there will be no defect in a cutting plane, 
and it turns out that it is effective in being stabilized and forming a smooth cutting 
plane. 

[01 18] From these results, about the low-fever conduction section of a surface plate, 
when thermal conductivity is 3.0W/(m-K), if there is at least 5mm of both-sides fixed 
distance d of the location corresponding to the cutting location of a glass substrate, 
there will be no defect in a cutting plane, and it is thought that it is effective in being 
stabilized and forming a smooth cutting plane. 

[01 19] The laser-beam-cutting equipment shown in [example 4 of experiment] 
drawing 10 and the laser-beam-cutting equipment of the same configuration are used. 
In case the installation **** laser cut of the glass substrate (substrate base material) 
with a thickness of 0.1mm is carried out on the top face of a surface plate, in the part 
which touches the laser light exposure side of a glass substrate (substrate base 
material), and the field of the opposite side It investigated about the distance d and 
percent defective when forming a slot (air space) between the both-sides fixed 
distance d of location ZV corresponding to the cutting location of a glass substrate 



(substrate base material). A percent defective here is a generating rate when making 
into a defect what distortion and a crack are accepted in when the cutting plane 
obtained by carrying out the laser cut of the glass substrate is investigated visually, 
and the thing which was not able to be cut. 

[0120] Consequently, when a slot was prepared between the both-sides fixed 
distance d of the location corresponding to the cutting location of a glass substrate 
and the above-mentioned distance d became smaller than 5mm, the percent defective 
is high, namely, if the above-mentioned distance d is 5mm or more, there will be no 
defect in a cutting plane, and it turned out that it is effective in being stabilized and 
forming a smooth cutting plane. 

[0121] When carrying out the installation **** laser cut of the glass substrate 
(substrate base material) with a thickness of 0.1mm using the laser-beam-cutting 
equipment shown in [example 5 of experiment] drawing 1 1 , and the laser-beam- 
cutting equipment of the same configuration on the pin made from stainless steel 
prepared in the top face of a surface plate, it investigated about the touch area and 
percent defective when changing the cross section (touch area with a glass 
substrate) at the tip of the pin located directly under the cutting location of a glass 
substrate. A percent defective here is a generating rate when making into a defect 
what distortion and a crack are accepted in when the cutting plane obtained by 
carrying out the laser cut of the glass substrate is investigated visually, and the thing 
which was not able to be cut. A result is shown in drawing 19 . 
[0122] When a touch area with the glass substrate of a pin exceeds 2 4mm from the 
result shown in drawing 1 9 , it turns out that the percent defective is high. 
[0123] In case the laser cut of the glass substrate is placed and carried out to the pin 
prepared in the surface plate from this, 4mm 2 or less [ then ] and a percent 
defective are as small as about 0.2% or less in the area of the part in contact with the 
glass substrate of the pin for which it comes directly under the cutting location of a 
glass substrate, and the fact of it is stabilized and form a smooth cutting plane shows 
that it is effective. 

[0124] In the [example 6 of experiment] above-mentioned examples 1-5, although the 
one substrate base material is used, also where the substrate base material of a pair 
is stuck, the same result is obtained. 

[0125] Moreover, effectiveness is not only in cutting of the substrate used for a liquid 
crystal panel but in cutting of a brittle general substrate, and the cutting process of 
the substrate of this invention is **. Moreover, it is effective in substrate base 
material cutting of displays using a brittle substrate, such as organic 
electroluminescence and FED, as well as a liquid crystal panel. 
[0126] 

[Effect of the Invention] If it is in the manufacture approach of the electro-optic 
device of this invention as explained above In case the laser cut of the substrate 
base material is carried out, in the part which touches the laser light exposure side of 



the above-mentioned substrate base material, and the field of the opposite side By 
making the thermal conductivity of the part of the range of at least 5mm or less of 
the both sides of the location corresponding to the cutting location of a substrate 
base material below into 3W/(m-K) Since the heat given to the substrate base 
material by laser light by the thermal conductivity of the part which touches the field 
of the part for a heating unit and the opposite side of a substrate base material by 
laser light becoming small stops being able to escape easily The cutting location of a 
substrate base material can be heated enough locally, sufficient effectiveness to cool 
a part for the heating unit of a substrate base material, generate a crack, and obtain a 
smooth cutting plane is acquired, poor cutting, like distortion arises in a cutting plane 
can be prevented, it is stabilized, a smooth cutting plane can be formed, and the yield 
improves. 

[0127] If it is in the laser-beam-cutting equipment of this invention, it is the part 
which touches the laser light exposure side of a substrate base material, and the field 
of the opposite side. By having made the thermal conductivity of the surface plate of 
the range of at least 5mm or less of the both sides of the location corresponding to 
the cutting location of a substrate base material below into 3W/(m-K) Since the heat 
given to the substrate base material by laser light by the thermal conductivity of the 
part of the surface plate which touches the field of the part for a heating unit and the 
opposite side of a substrate base material by laser light becoming small stops being 
able to escape easily in case the laser cut of the substrate base material of a pair is 
laid and carried out to a surface plate A substrate base material can be heated 
enough locally, sufficient effectiveness to cool a part for the heating unit of a 
substrate base material, generate a crack, and obtain a smooth cutting plane is 
acquired, poor cutting, like distortion arises in a cutting plane can be prevented, it is 
stabilized, a smooth cutting plane can be formed, and the yield improves. Therefore, 
the laser-beam-cutting equipment of this invention can be used suitable for 
implementation of the manufacture approach of the electro-optic device of this 
invention. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view having shown one process of the manufacture 

approach of the liquid crystal panel concerning this invention. 

[Drawing 2] It is the perspective view having shown 1 operation gestalt of the laser 

cutting equipment concerning this invention. 

[Drawing 3] It is the III— III line sectional view of drawing 2 . 



[Drawing 4] It is the perspective view having shown other one process of the 
manufacture approach of the liquid crystal panel concerning this invention. 
[Drawing 5] It is the perspective view having shown one process of further others of 
the manufacture approach of the liquid crystal panel concerning this invention. 
[Drawing 6] It is the outline perspective view having shown an example of the liquid 
crystal panel manufactured by the manufacture approach of the liquid crystal panel 
concerning this invention. 

[Drawing 7] It is the outline perspective view having shown an example of the liquid 
crystal panel of the MIM method concerning this invention. 

[Drawing 8] It is the graph which shows the result of having compared the surface 
roughness of the cutting plane of the glass substrate cut by the conventional scribe 
method, and the cutting plane of the glass substrate by the laser cut using the laser- 
beam-cutting equipment concerning this invention. 

[Drawing 9] It is the perspective view having shown other operation gestalten of the 
laser cutting equipment concerning this invention. 

[Drawing 10] It is the perspective view having shown the operation gestalt of further 
others of the laser cutting equipment concerning this invention. 

[Drawing 11] It is the perspective view having shown the operation gestalt of further 
others of the laser cutting equipment concerning this invention. 
[Drawing 12] As an example of the electronic equipment of this invention, it is the 
outline block diagram having shown the important section of an example of a 
projection mold display. 

[Drawing 13] As an example of the electronic equipment of this invention, it is the 
perspective view having shown an example of a cellular phone. 
[Drawing 14] As an example of the electronic equipment of this invention, it is the 
perspective view having shown an example of wrist watch mold electronic equipment. 
[Drawing 1 5] As an example of the electronic equipment of this invention, it is the 
perspective view having shown an example of a pocket mold information processor. 
[Drawing 1 6] In case the laser cut of the glass substrate is carried out using laser- 
beam-cutting equipment equipped with the surface plate made from aluminum, it is 
the graph which shows the relation of the thermal conductivity of a member and 
percent defective with which the top face of a surface plate was covered. 
[Drawing 1 7] In case the laser cut of the glass substrate is carried out using laser- 
beam-cutting equipment equipped with the surface plate made from aluminum, it is 
the graph which shows the relation between the glass substrate thickness when using 
that from which the thermal conductivity of the member with which the top face of a 
surface plate was covered differs, and a percent defective. 

[Drawing 1 8] In case the laser cut of the glass substrate is carried out using laser- 
beam-cutting equipment, it is the part which touches the laser light exposure side of 
a glass substrate, and the field of the opposite side, and is the graph which shows the 
relation between the distance d when using that from which thermal conductivity 



differs as the low-fever conduction section between the both-sides fixed distance d 
of the location corresponding to the cutting location of a glass substrate, and a 
percent defective. 

[Drawing 1 9] In case the laser cut of the glass substrate is carried out using the laser 
cutting equipment of drawing 1 1 , it is the graph which shows the relation between the 
touch area when changing a touch area with the glass substrate of the pin located 
directly under the cutting location of a glass substrate, and a percent defective. 
[Drawing 20] It is drawing for explaining one process of the cutting process of the 
conventional substrate. 

[Drawing 21] It is drawing for explaining other one process of the cutting process of 
the conventional substrate. 

[Drawing 22] It is the outline perspective view having shown an example of the 
conventional liquid crystal panel. 
[Description of Notations] 

1a, 1b Translucency liquid crystal substrate (liquid crystal substrate field) 

2 Sealant 

2a Opening (liquid crystal injected hole) 

3 Liquid Crystal 

4a, 4b Translucency substrate base material 

10 Liquid Crystal Panel 

1 1 Translucency Electrode 

12 Wiring 

13 MIM Component 

14 Translucency Pixel Electrode 

16 Liquid Crystal Panel Base Material 

17 Liquid Crystal Panel Base Material 

20 Outgoing Radiation Lens 

21 Light Guide Means 

22, 23, 24 Liquid crystal light modulation equipment 

25 Cross Dichroic Prism 

26 Projector Lens 

30 Light Source 

31 Lamp 

32 Reflector 

33 34 Dichroic mirror 

35, 36, 37 Reflective mirror 

38 Incidence Lens 

39 Relay Lens 

40, 40a, 40b, 40c Surface plate 

45 Hole for Adsorption 

46 Exhaust Air Way 



47 Exhaust Pipe 

47a The source of evacuation 

48 Seal Member 

50 Laser Outgoing Radiation Means 
56 Cooling Means 

60 61 Low-fever conduction section 

64 65 Slot (crevice) 

66 Pin (Supporter Material) 

1000 Body of Cellular Phone 

1001 Liquid Crystal Display Section 
1100 Body of Clock 

1200 Information Processor 

1202 Input Section 

1204 Body of Information Processor 

Y1, Y2 Cutting plane line 

Z1, Z2 Cutting plane line 
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tt8*rr**«J£¥£BT-*oT, tf*H2lc|BK© 
««^«B©B**»S^TI!ffi* ftfcC i*ft« 

[»#>s 1 0 ] n$g 9 tciBB©««[ft¥&B£fii* 

[000 1] 

mwnmTz&Wiftm »«©«jRr*jfc 

U ft fc, 1 ft©g*5t L < te-*t©g*5#tt£ U-+f 
hrsicBLT* 1 &©£«*> L<(iS&8tt© 

u-*-jfcB»ffi£K^j©Bu:»r*3#?, mmm 

«OWBHftWc»JC-r*tt«OMflJ© / >a< it 5 mm 
WT©eil©!»lgW**3W/ (m- K) UT^-T^C 

[0002] 
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m jaa5»tciS a B B -;±A?L t ft s uipsrr swk®s/-ju 
«««# sweat fc-r * * a tcSi »J £fc#fc*» ±B- 
*WKLTffl4<D»*^/t*Jb«J l J til U O^TS 

***Aiw«cajii*aA Lfc*» ±E*iaxfl.ic*- 

So 

[0 0 0 3] WDmME&M&WB&tZljftt LZ 

fwsicajtttwi* ki^Mx *©fa©tfW4WR*»<a 
l fcfft. *»si««© jaaap»ic ?s aa a?l t ft % m □ 

©jRftaA?L*»65/-;l/ttTH*nf=j«41ii*Afi«lC5« 
ttIB?§f±U 5fiM^/t*/u»#*«*«* 

[0 0 0 4] W&$tt®43Br(ix H2 0lC^r*5lC» 

X 9 =7 4 -?U - 5 5 3 * TI8i©X * 5 -f 1% 5 4 
£g*5Stt5 1 cd/I^IpHcJMLTcCT)-^ 13 2 1 tea* 
f«fc3lc. 7.9 SUMS 4ZBtiLLtimZBtitm 
SflEU *0flE7]tecfcoTX?5^7';ii5 4a)lsa5 
LfcftS Sitftltlg) 5 4 a £Ji£73[R]tcji)c 

ftfc\ 8»» 5 4 b. 5 4btt. £■ 

ftltli 5 4a OHffllCj&a* tlftlM K^7'y>54 
b, 5 4bTS«o 

[0 0 0 5] E12 2li, ±E©*3ftW3fi*atcJ: l J» 
2lCfcl/>Ts ^51a, 5 1 b», S4fiS**%«J»rL 
a, 5 1 bOffi®<D^®lC)fil^lCl*. »SStt£W 

pws*teiw*sftfc**5*7j«5 4tf*y, cox 

9541*5 4 fitcljy 9 5 5. 5 56«? 
[0006] 

x * 5 4 jmic & v mtemm l zm s tifc*ns 

CT/t*jUTI& 1 a, 5 1 b^aSE<t^®<!: 

^6««ft*C:>Jtl 5 7 *»fctt»<D«tf < » 

i#5ft* »A«^/ <*J WHMM^ C !«■ t ft ^> 



[0 0 0 7] fC?, *»S#B, ±IB<7)F^ : &K«-r 
R-r*#fttLTU— lf-*y h«Wttitf. HIS* 4 

[0 0 0 8] tCST-U-tf-A-y hKJ:£«t5§**<0 

«»f*actts i l < tt«iRir *-»©» 

«OHHomSffi«tc U- V- tT- h Sffltt L 

zmmtzz t k. <fc y . ±iES*gs«asic^FflWtc^ 

*ftffiBli&73*«£Stf*o CtiilllBSlciSSft 
#«£ffl^TSffiS#©fin&&#©/l3ffittft#£P£ft5 
i3iaUS7J*BiiBU EI«KS(cS««ffiV^(=<T9 

T±B*5v E£l=*y« S*5Stt£fl 

[0 0 0 9] LfrLfttf6±IB<7)<i:?l;:LTgi£f&tt£ 
U— KKJ:yWKT*»Sfca5^TH\ 

DD(C5frtf£ Ufc y v a^JCfc o TttWBrtfWJlEft < ft 

y» jracytfs^^^^nw^as?^. c<o«fe3ftM 

ECoTLf?. Sfc, ±EO«fc3ftlHWi, S1SS« 

[0010] ±E»nwc«*T**nn:t»© 
— y-jwc J: y sisic^a e nftj«ut«sif« < ft * c t 

[OOlllSft. -W03gffiS«^U-+f' 
-Ay Hc*y«JK-r*lcPRLT, U— 

So 

[0 0 12] *fc*56WB» ±!BOmm7 l 6^Sao^ 

[0013] sf>ic»iRir4-»oaHfi 

St^^^33»rLT^#en/'c-«WS«(7)!lssS^i:M3>'* ,; ft 
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[0 0 14] 

[IHI*»3i-r*fctt<3!)#S] *5W*0«fi©W»r*a 

BUlBS1S(7)sulBU-+f--7 l 6!b^SW?ti5®iS»ffliJ<D® 

OMWWPK < £*> 5 mmttT©BHOW»<0«ffiW* 
53W/ (m- K) UTfc:f*E£:ft*i:r4o 
[0 0 15] C03«fc5aSS©W»*S6TBs MS*!" 

5mmttT©«H®»#<D*M5***3W/ (m • K) 

# t fi«fll<oiiiH:»-r ^W^oJBieWtf'J^* < ft*A 
u— y-3Wc * y »c4*sftfcJR«fHsw , fc< < ft* 

J)P&SB#£*iin LT*5 v *«^**T»Sfrft«Wi 

3ft£©tt»fi*fi*l*ihT*, »6^ft«lKffi«'S£L 
TJBffiTSs *B*yfl«lPl±r*. E©*5ft*»¥M> 

amis t-? 5 -v * **^^BKoii^tiaiSRr 

«£oT. C©*3ft*«IJB©««<D«JBr*j£ 
lis *tif*l!WIttffl*«l^tt*»<0Wfi*«*$€r- 

[0 0 16] **W©««^3SI«0«ja*56tt» *ft 

IBS«S«^^^f ±H3-*tt7)gffi§tttc*t 
SIR. ±i3»«Stt© U-tr-M^ffiiEttiJflSK 



«D'J>ft < tt, 5 mmWTOBH0>W»«>tte»** 3 
W/ (m- K) WTlcf *Ci:*»«i:-r*. EE?© 

affl) ©wfi*-«iw±«yajr (assi*, bus**© 

jSfr53»JJU«iyUir) «§£K> (ft A 

sctsil tdEL^FE d«©«ct£ii) unar* 

[0017] c©«fe3*WBt»«B©wa»«'n*» 
af«*«*u— hr*Wx ±i3gffistt©u- 

WWtiLW\,Z$ilfcTZisiW(Dffi®\<0'PlZ < it 5 mmJ-XT 
©BH©»»©J»£S*** 3 W/ (m- K) WT^f* 
Ct»c*y, U--«f-JWcj:*«fiS«©lil]JlftaB#iE 

ttflenttcr saaMfl&eJWitfch* < ft y » * 

— JtlCfe y «E*Hlc4jl StifcJIfKWSlf IE < < ft 3© 
T\ SfiSttOflJBffttBSamWtc-l-iMiPlftT** S*£ 

ft«JKrBB*»*©lc+#ft«!i*tf» S*U «Kn(cS» 

ej£LT»i8T*» *«*y#«±r*. 

[0 0 18] *»BIOU— »f«]Bf*««» 1 

*U— «f-*y hr*U— «f»S!»r*BT*oTs 1 tt© 

tifc 1 tt©g<§$kft> L < li-*f©g« 

±13 1 ftCltSSWt, L < tt±iB-*t©»se**© u- 
+f-3tic j: *im«rtB»*»air * t s n 

Tfty» ±SB^ffili. ±E«««tt©U— y-JtBBWiB 

(S-rSffiBOMfllO^a < it. 5 mmJ-XTOKBI©SP» 
©»6Wtf3W/ (m • K) JjTFT»**Efc*1«W: 

r*. 

[0 0 19] COU— 9HBBr««TW:» StSSWOU- 

WMfamzttfctZtiimomWWPft < it 5 mmJ-XT 
©«H©S«©J»eW** 3 W/ (m- K) UTtLtc 
£ t It <fc y , ±13 1 ttOSSSWt L < (i±!3-»OS 

saotf^isfteJi*^]^ < ft y » u-+f'-^iccfe y 
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LT*5v***£*irr»Sfrft«WrII*»*©lc+ 

l*. *%fH©«a[ft¥SB©l!<&#%©JtttK^tc;§ 

[0 0 2 0] *aWOlx-y«IBfS«tt» ±ESB^i* 
©l»eW*fl«3W/ (m - K) WT©ti©?*-3Tt»J: 
L\ 

[002 1] Sfc, *»W(0U-tf«R*«H:«*5ft 
±ISg*Sett© L/-9*-WRa»iBiR«1W<0 

isu:»-r*»»T» a*<w©wKHMii:s«5?-*tt« 

<Dm\<D'PK <t*>5 mmJJ(T©BBOW»lC» 
W3W/ (m- K) WTflDfiJRfiWtfHltSftfct. 

[0 0 2 2] S/c. **W©L/-*fffl»rSBtc«jt.S*l 
±IESffiStt© U-9*-3WM*ntfi««© 

©pDffliJ©'.J>ft < it 5 mm«T©ttH©fHNC CSSPS 5 

[0 0 2 3] *f Cs *»«3©U— 9'«JK««tt, 1 «fW 
SffiSttt L < »S*f|Rl-r * (E2o fcfcf *ft T*Btffl« 5 

T> 1 ^©SlSSttt L < tt-a©Wfi***tf «B**i 
tt:£«fc««;^ftfc1 *©»«**«. L<tt 

-«©»««*«= u— y-3tt*nwr * u— «f-im## 

at s ±13 1 fe©S«S«t, L < li±K-*f©S«Stt 
ASftTftU, ±fB^fflcti, ±fSlft©g«StttL 

[0 0 2 4] C©J:3fc*ffi©**rc©U--tfWK*B 
fc^Ttt* ±§S£8^tt©5t5'J>ft<<!:fc±iag*SiStt 
©ttWrffifi©T*U:i&W- 6 *ifc£i#Stt ©MfiSt* 4: » 
ttT*«^ffi«#4mm2«-Ffcr*E£*fc <ZJ»tE 

ic5*s«4 i; « ft ^©«iK3Fa©«4**fi*-r 5 am 

*^o*3lRl±***Citf-p#*ja-Wff*Ll\ 
[0 0 2 5] *8H©tt«[ft¥&Bli* SW3t*lR]T* 

oT, ±HB©«/£©*f^©B^ft^S©S«t73& ; & 

[0 0 2 6] C©*5ft«»3t^*«fr*Cfctc«fc 
2«c©SS©ffi®tC^^ft<, -;f6frftt©<!:ft 



[0 0 2 7] *JRH4>«7«M& ±E©*BK©*56W 

[0 0 2 8] C©J:3ft«?«H§i:f*CtTs Wife 
3ftt**rr*fc©£ft*. 
[0029] 

[ft 1 ©Stt&flg] 0 1 tt» *»Elc*b*«fl[jt£g 
■©»JS*a*ffl^T» ■ 7 (EST* 3 4«S©M I M 

Jfr*«d©ft 1 ©«H»«*SLT^*. 
[0 0 3 0] caXA/ttJH OK, j&AEHlffl I c\ 

ctoT, giHKia<!:LT©^ H s Ba^B<t:ft^o 
[0 0 3 1] C©«AA*;H Ott, ¥ffl«S6?, SS 
ttfl>S/-;W* 2 »^LTSWc«iRir* J: 3 tcttUWt 
6ftfc-tt«>afttt«MNE 1 ai-Wl b «rr *. 

A7L2a6«*tlTl>*. -*©ajfctt»AWfi 1 a 

*»lRlfl!l©««T**3»l6ttjSft*Sl b«t, cnea 
ftttSt&l a. 1 b©H]©$/-/l4J2?H**lfc5«A§f 
A«SfcH\ jSA3tf§*A**lZ^*. 
[0 0 3 2] iSaB/iATL 2 a ti^E-yU K»JSTi*±**l 

[0 0 3 3] £fc, aftttSAStiM a, 1 b©4£E 
ii. «f-*y Hc*y»6tifc]lITa5*. 

[0 0 3 4] *lc» *ftHlcm>«Bftft¥imeHS 

ttuzm^Tm 7 izmr * -5 ft*ji/<*/u i o 
*»*fcoivci«iw-*. 

[0035] *i\ ■i(C3*r«fc3t£» BB«©**^a 

3tttS*S*tt4a««fetJ ! 4b*ffliEr*. C*lS©»3fc 
ttS«SW4a x 4bli, ff*0. 4mm©ii 

g«S#4 a KH\ H 7 ic^r*?fl JoaJtttt «AS& 

1 a * 4^flMT£fe#©;$ B B B g;|£MfclE 1 a 

*. fS*©»t14»fi««4blctt, H7Kwr 

j*ipnw©ajttt*ftanfi 1 b * 4ffi»&$-r ftfcttaftn 

[0 0 3 6] tt[R]#J©aftttg1&§tt4b©-;i£ 
AS«ffi«1 b©P«gffiiJSE (U1©Tfli«®) tcJUSQ© 

:<D*7-7-fjwo±icx/«7ii'j vyic<ty I TO 

(Indium Tin Oxide) tft^^ 3 tCfiEd 

u 7*hyy^57<ffla*ffl^T/^-^ 
vyLTxh7'ry«©ajtttt«ai i*?Bj«r*. * 
etc ^-ne©a^if«ffii 1 ©±icEa«*»iar 

So 

[0 0 3 7] -73, *?fJ©a7ttt*«S«4 a ©$A 
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1 3?MU *blCl@^CDM I MS?1 3U:*KLT 
I TOlcty htt©SJfettiMSB1ii 4*JBfiKT 

[0 0 3 8] Ml MJH? 1 31*. Hjai<0«ifi<0*?"P* 

1tWfi***4a©±l;:Ta (9V4JU) &<!flC«fcoT£ 
1»S«BJ«U 1 B»D±lc0!l*(*»«K{b3£ 

*El*TIWB£LT©B«KlbM*fBJSU *©»« 

J8Lfc«ifi*SLTV*. ±l30»16ttB*«« 1 4 
14. M I M«?1 3®±KS2«S©SfciSlEBfeT»BlS 

[0 0 3 9] SBABBBttl a AagSEKHBlRl 

IC5/-;M* 2 y - vEPMfcl;: J: oTBttfcfl&frr 
5o ->-;M*2©-»»I*IIP2at**U C©MP2 

[0 0 4 0] »^J£J:a^lRlfl!W>ajfcttWS«tt4 
a. 4bK*tLT. ±E©«ffll*tT-3fc©«» 

*5M*U »^J£*tmfc«©aifcttWfi*tt4a» 
4b*ft*ft©B«ffi]^*tlRl*" ; 5«fc3l;:, Ht^fflijcDii 
ftttg«S**4 a <!:flftflj<aaftttgfl5$tt4 b ££S 
WcSfc^totfTtt y £to-£3 C £ lc <fc ot. HI 4 (c^ 
T®»cO*^&-;8 B B B A°*/US#1 6tfffMSft£o * 
fc\ aftttftASB 1 a, 1 bn&. ->-jM*2KJ:-3 

[004 1] ftic, Efl>J:3lcLT»***ife«A/<* 

iimti 6*B2fe*tfH3ic3?ru— ywBasB (* 

560^0 U-1f«fflfrBB©B 1 OSttTBIR) *ffll/»T U- 

[0 0 4 2] ;:?ffli,^u-«glii> cob? 
tiE9 2 3 icatt- £3 lcj8A/<{*jl/Stt 1 6 #K 
»Trn^^ffl4 o ts ^«4 o iciMi*tifejSft/<*/u 

«tt 1 6(cix— V-tf-AX^y h 

WMirttftiTastiflDTas*. £»4ow:s 

J»gB*tf3W/ (m- K) ttTOWW^SWffiStiT 
I**. BeW*#3W/ (m - K) J-XT©tt*4£LT 
14. Wtf3W/ (m • K) UT<D#V7S. KB* 

[0 0 4 3] £B4 0lctt s Cft<DS^& B B B /\°*/b§ 

©BB^Stts S«4 0<0«BBli:MP-r4^»©"!ft»ffl 



ft4 5<tv j£a4 0fcU:BW-Stu Cft6>PB»ffl?L4 5 
£aaT*SMMS4 6i:» SMSB4 6fcJ*»B4 7*rt 
LTBttStlfcBffiHWHM 7 a tfHASftTft*. * 
BB4 7 0DSMKB4 6*®BHK& #7.;f ftlfclhffl© 

->-;HW4 8tfWt6*iT^*. 

[0 0 4 4] U-V-ai»#S5 0tt. C02u-+f- 
[0 0 4 5] ^#£85 61*, ^r&i: LTS«#X«JB 

co^ai#B5 6ti» B B B /\ 0 ^/uewi 
6*«ar*aM4«««**«)*tB. mzwnm&s* 

ICJSCT, ^B©iftf4^ffiB^ift#JtB*BS«fir« 
E 

[0046] «IC % 9*-7J-y hlC-P 

[0 0 4 7] U— y-tf-AX/^'V HiJI&Tl*^*' 
ft B B B St5tcU-+f-£-AX*°'y l«*BttT*fc* JSit 

is-v-e-uxxv hvisamtztmmmmitym 

Sffl^TlBlMI5iM>JBBfttft?8«i*ff5i:3iaWS73*BI 

8©B«*ajt*£»HtfB£-r*. E©*f**a#tt 
BJl»KBBB©3f£ttBlctttttfs a3fctt*HWS*e 
BOJBttlc«JBrr*Cttf?*S. SB*«B*r*fc 

lift-r 2rti4& B B B gffi *m*iiiiBtt to * b ?\ u— f 

-^l*ji^tt?S B B B **5tt*4(cWLTTj20^T^ltn«^ 
BOWBHcffifflr^l/— V-JttWBBtt. a^2Aim^ 

latCS^XWRTttBBtf 10.6m mJfiJSOC 02 
U— »f-*!pjffl-r*. ^WffilcY AG 1/— V-tiSIBT 
LTttB*#XtfBVS*i*. U— V-lf 

te^ttK. B*Stf««frBSft£:**aLTBSBaffl 

[0 0 4 8] u— Hc*yB«!W»*/^-> 
ic^EK-T^lcii. »W»t«^<!: LTcDiS B B B /\°^;U«tt^ 
HHtfMWXr-^i LT0)^ffi4 0 i±EU— Ifttl 

»#S5 ocsanwrtisu— «f-x#-y vwmt 
^t)«>*afflwj» (no #a*fijfflLT*as*tttc 

x- s;±(C X - Y BB«H£ Us ^Bt/ - >** 5 * N 
- YBB-pattTWJBBBKEB* -B:T*i< . * 

HOffiBt««««JE»«l***i«fi^. *^ 
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cvb**wwmr&srae«4 o t u-+f-x#-y 

[0049] ±IB© J: o K LTJ&S Lfc>8fi/ 
[0050] El 2 & *tf H 3 ICS Lit Is— •fttffi&BK 

en/c^aa 4 o ©±® 4 tcs? * 3 tcss^y t* 

6*ttAtJ©^ttWS*tt4b*±KLT« 
■ LfcSL SMK*4 7 lcSW*tlfc±EKffiSM»4 7 
a Sffflft* *T»»ffl?L4 5 fc<tyi«K4 6 rtO^m 
*SMILT, !R»l?l?l4 5fc!«ll7<*;U*tt1 6£® 

[00 5 1] U-+f'-tUW#S5 OfrSU— tf-lf-A 
%a»U U-tf't-/*X*"7 h«H4©ftAW&«tt 

1 b(ommz%?rcwmv i ic»oT»»*-&Taji6 

ttS*5Stt4 a, 4 b*JBBfttl=liI*liaiftLT^< 1 1 

t,tcu-+f-tf-Ax#-y nc**ip««|j»*>$»#s 
5 6 #stt*&stifc*«KE * y HiWNcWfc^SlT* E 
fclcJ:y*7 S3fcttWfifftt4b»tf 
aJtttWfi«**4a*2ttBII«tCIiaW!IBr1-*. CCT* 

a^ttsissw 4 b stfaftttwfi*** 4 a * 2 Kmm 

icttJKl-**,©?**. zamMMY 1 (i«&A£A 
?L 2 a OAPSSWI* cfc o icfl&Sf 
[0 0 5 2] fclvR It-y-OitiJlZmtL. Is—V 

SSftttSSWH b©**HBfWfc«|RMltl!l&LT^< t 

s 5 6 tifc^tticfc y jwwsk««mpt* 
c tic* a3fltwfi*tt4b© 

^£ 1 tttfttilWnBr?-*. EOttSL H 1 KSf *S 
©•1 B B B /»I«M1 6lt H5 (a) JCaVf 2«W>*S! 
©>«ll/t*;W9ttl 7tK% a H*ft^l 8 tiiSW^ L 

[0 0 5 3] j« B B B -;iA?L2a(D3^ofc*^ 

*jii/t*;ustti 7 am?. >SH a a>iA?L2 a^e±e 

» B e B & A^isiiKii*P©#KK<}: y iSA 3 ©;±A£ft 5 
t % fBBWtffi <»»£?**„ C©«fc3t;:j«ft3* 

?SftaA?L 2 a fcfc* JI6*!B»**t-/U KB 

mmzmtntzt* -£a-;±a?12 a K*tan? 

[0 0 5 4] ±IB?»Sftfc*ffl©jSII/t*Jl/tf 
tt17^|5 (b) ic^T«fc3K5SU afttt«*£S 
tt4a*±lELT*«4 0©±lEU:-te* hU U— «f- 
tti»#S5 OfrS b— ?-fc:-A£tiiltU U-+fti'— 
AX*7h«5 (b) ODWBHtZ 1 lcjBoT»»** 
Tj3fttt£«Stt4a, 4b*»BfW»cl«*«lS»LT^ 



*p#s 5 6 i^6«a&* tife^ttic j: y jHRfnidnfeTMi 

■T* c tfCfcy >yf ilfttt8«5Stt4 
aatfa3ttttWfi«tt4b*2«tia«lc:WBrf5. EE 
?©«]«ttZ 1 lc»ofc«Wrtt, U-+f-©tt7J£±tf 
Tiift14S*5Stt4 a&ti^1£Stt«tt4 b©2«tS 

[0 0 5 5] E<m I/— *-©tti*l**£U U— "f 
-t-i»X#vh«H5 (b) ©flJBr«Z2lc»-aT» 

gj^-y-Tii7 1 ci4S*5««4 a ©^jgmwiai&iins&L 
5 6*»6fltts?n/-c»«tc«j: y«m«ic«i 
8tt4a«**itt£i*raii!nffre. *©»»* 05 

fcjjVt 1 ^iQitaV^lbSM 1 6 frS. m 6 ICS 
?p/t£©*SS©;1A/\°*;U 1 0&4#M£*l1tZ.£tC 
t+Zo E©*3U:LTli6*ifc»M/<*JH Otis H 
7 ICS Lfc*3P£©£J!i&ff5ag©;$ B B B / <*^U 1 0 ?S4. 
E©j&A/\°*/M 0©3%1£;KAStt1 a, 1 b©«E 
(U-«f-*y ht=«fcy»S*ifc«MID tt» fi*tf* 

[0056] ^^o«a*a"Pi*s 

tf3W/ (m- K) MT©tmfrS«Jffi**lfcje*4 0 
aWi*5#l/tU— ffWBH»11*fflt\ E©^SS4 0©± 

iS B B B /\°^ustti 6©u— y-ytBwnis 

W«©ElCjg-r^gPW©^e^*^3W/ (m- K) tt 

Z 1 x Z 2 K»ofc»»(cSBiWlc^?l6*i/-c»tfi8tf 
& B B B A°*;l/Stt1 6©«Brtt«*JBHf 
Wlci-»l)P®iT^v S«SW<7)JP^SP»5-^iPLT^7v 

[0 0 5 7] U—fWBf*«KJ:*itfs J» 

SW3W/ (m • K) WT©**«fr5«fi8*tlfc£ 
14 0 tffllTl Sftfe E <h IC J: y . E ©^ffi 4 0 IZ fog,/ \° 

«-r*W»©l»e»** 3 W/ (m- K) UT£>}^< 
TZ E ttf 5©T\ *Ktt3BB®ftA/t*/l'0H& 

[0058] ^mmmmnm^/^^ommys^ y» 
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fil a. i bOiSEK^tffc:^ ;t5frfc i t>0)<!:& 
Br* tlfc«SO <t 5 IcWiitcft y 2-7-*jbWfiE**l 

*ft»c«ft^WM>«WB£T* E £ t>'J>S < > B 

[0 0 5 9] 7 t ^^yP-7 : &ffll^^3R<D7. 

* 7 -r tccfe y Litis? zmfa<Dwmmt. m& 

**tf3W/ (m • K) WT0*mfrSlilJffi*flfc£« 

+f- * «y h *fT o fc #5 XSfficD^lft® £D*®ffi* *it 
«Lfc|giR*Sr. 08 (a) ttffiSEOXf 5^^? 
S«**tf0. 7mm<0Ji^ 08 (b) &tf (c) tt 

7X««*Stf*ft«l0. 7mmt0. 4mm<7)t§£ 

m 8 ttWRffiwHis* i&w«««ia«)«ffia* 

W-iCfcy, 2 5mmX**VLfc<!:$©^£Kc>ftfrh.£>S 

5'f5 r J6T«:tt5/im'P**OlcS*U *BttJBB©L' 
— «f W»rSBSffll/>T U— «f-* ■> h fcfrofcB^Ttt 

B**ISlfcT?* <ZJ#T®tf jf 6 j&HCft -a 

nti^ns Lie < iNa*/»iutr* c t t* 

[0 0 6 0] [K209^n^ffi] *5SSifcttfe*B«3fc 

[006 1] m2<DHS6^SI<7)jSB e H /\°^K^Siii^£ 
Jl&*i:C3tt» H 9 icijtr U-tf«JK£B 

[0062] m9iz7jkt\y- j> fmm^mt\ m2n^.m 
eti^^aa4oacD±ts etn/«*;w8tti 6©u— «f 

fiUD YK Y2fc«l*ft»lOT*ffiBY1' , Y 
2' c£iSaffliJ<E>'i>&< £fc5mm«T<Di5H<OSM*U:H\ 

r»e»*tf3w/ (m- k) y.T(Dimimw6otim 

K**U W8ff*S (fflBH&B) Z 1 , Z 2 l=*tiitl«a 
miZ1' s Z2' <7M#J<D'J>% < i:t5mmJ.XT 
<DS5Sl(DgP5JtCl*. J»g»*tf 3W/ (m • K) WTO 



fiHft£«W6 1 tf«K**iT33y» ffi»eS»ff6 0. 6 

[0 0 6 3] eM@Vffi6 0,6 1 **fi8T***»£ L 
Ttts Jft£W*tf3W/ (m • K) K* 

[0 0 6 4] 9*WBfS«*ffl^TH7lc 

«ttl 6*3£«4 0aO±lflC««LT«I»rllYK Y 
2K»oTl/— y-fcy hTSUi. WKttYK Y2 

B£*>tf*?r5W*H*SIS 1 0HSSffJM<7)jS B B B y\°^;ua)Si 
a*»d:IPI*(ELTL'— h*fr^2tt©+SW> 
«Jl/t*/U«**1 7*»5. 
[0 0 6 5] ft 1 <0*JWKI8Oj«fl/t*;U©« 

jssa t italic lt* sj<7)^ B s H y 1 7 ©isai* 

A«C;fc B B B 3<D;±A£*Tofd£v ^-/U Kffl«»*J« 
JiaA?L2alc?E«U «b**Tv iffA£ A7L 2 a * 

[0 0 6 6] O^T\ »S*lfc+Hffl*»/»iWW*1 
7S5SL. ^14»KStt4a*±lcLT£»4 0a 
<7>±ffiK«BLT. WfflftZI* Z2fc»oTU-«f- 

ft 1 <DHffi^<DiS B H B /\°^;U©^75;£i:IWI«ilc LT U 
/«*iH 0tf4Wt6tlfcCi:l=a:*. ilOctdlcLT 

[0 0 6 7] *mMBm<»ftIk^%l[,<D®&J5 : ,£T:te. 

6«U— tf-*y hf^PSx 5S«V<* 
;U««1 6 0WBHtt«lc*f*5t-4ffiBOiiiSfll© , ^«:< t 
1 5 mmWT©«HtcKtt6*lfcJ»e»*fl« 3 W/ (m 

• K) WT0>ffiJft£*a6 0.6 1 ^^"T^^ffi4 0 a 
#«*SftfcU-tfWBr8B*ffll\ *6lC dO^ffi 
4 0a (D±Mfcfcik/<&)mtt 1 6 ^KBLT U-+f- 
*7ht4I» WBfttYK Y2tflB»eSMP6 0t* 
teffi^t>-y:Lv WfiSSZ KZ2 <tfi^E^Sl36 1 t« 

i 6 0)\s-y-xmmtfcmi<DMi,z&Tz>® 

»T, *ft/t*/U«**l 6tDW»rffiBlC*tt£;-rStea© 
SffliJW^S < (t 1 5 mmJ.XTroeE10gP»W^E**^ 
3W/ (m- K) ttTt'h*<»-aTfiy. U— f-lf 
-UXtfv hlcd;y^ B B B /\°^US«l 6(DW8)t*I (WWf 
ffiB) YK Y2, Z1, Z2lc5BofcW#t!:JBmWlc 
4jl6ftftl»flW»fK< <fc*©7\ ^ B B B /\°^;US«1 
6©««ittB*Jim«tc-HMinJ»T** SffiSWcoJD^ 
W»*>feiP LT <7 5 y ^7 ^5l^*-yrT-;t 6 ^*«RiB* 
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[0 0 6 8] **SWB«©U-1f«IBrS«Jc«fchtfv ± 
IB© <fc a ttfifteWB 6 0, 6lMlt5tlfttl40 
a tffl*. S tlfcC £ fc* »J » C ©£« 4 0a (CftA/ \°* 

a/ 1*; us** 1 6 © t is.m\(om^m 

T5BP»T% BA/^I/S**1 6©«JBHMU:Jtt&r3 
fftS©ffi«©'JflB: <tt,5 mmWT©KH©SP»©«ftG 
|$*3W/ (m- K) aTfc'h*<r*Cttf?*« 

©t\ *£Bflg&©BA/ t*/u©«a*ao*ttic»a 

[0069] *£fitig«©B A/ <*;b©iBS3KS J: U » 
S*ifc«A/t*JH o& SKDHMffiroM/^ 
fltmismc* y »snfcj«ji/<*;u i o ^nwicttiRi 
r*-tt©a3fcttBAWfi i a, i b©3Si®tc^tf& 

l^WW^lc* oTW«*nfc«fi©«fc 5 icttBHE* 

[0 0 7 0] [Sg3©H«5fl*!!l] *38Wlc«t>*«»W 
3aBH©«J6£>£*fflt*T» H7lc^-rJ:?a*jS©?R 

a/ 1 o =e«asr -sjf^om 3 ommmfoiiT 

[0071] *3©*wM©ftA/t*/i'©HB#3& 

m i oicsru— iffflBBB 
© u-tf«iBr8«©» 3 (Dnmm) sjbi^tba/ t* 

6*U— «f-*y KTAjnlT**. 

[0072] si oic^ru-+fwgs*\ mmm. 

H3KiKLfcU— £ffi© 
«x6tl^^ffi4 0 b©±S (la B a /\^l/SHl 6©U 

— f-5 l c!SWiats*fffi'j©ffiicffi-rsffi) t\ w»t*i 

ttDBH&fi) Y1, Y2tC**lftl**fc-r*ffiBY 
T . Y2' ©ffiffiiJ©'>£<£fc5mm«T©f5il©8fl 

31 (1395) 6 4flW«**U ^&fr*£ («JKffi 
i) Z1, Z2lC*ft**l*t(&r*toBZ1' . Z2' 
©ffif J©'>£ < t 5 mmWT©iBH©SG#Ktt. B 

(098) 6 5 3WBja*tlTfiy» 16 4, 6 5J.Xtt©g|5 

BBfrs*ra**iTi**j»rc**. 

[0 0 7 3] i05<t:^*a4 0 b©±BGl;:BA/<*/U 
*«1 6*BBLfcfc*» 5M/<*iW8*#1 6©W»H& 
Bfc»©«iE£©HU Tub** ;16 4, 6 5A(cSNl 
W**jLTI/>*. C©ffl«»ictt» SSBtf#aLTl** 
©T% 164, 6 5rt©J»e**tt3W/ (m- K) «fc 

[0 0 7 4] 01 0lc^TU-+fffl»TgK£ffll v ril7 
fc^T<£5J3:BA/\°*;l/1 OfcSHS-rSKtt* BA/t* 

1 6*3£»4 0b©±ffitcBBLTtt»fBY1. 
Y2lC>{}oTl^-+f-*-y KTAIB. «WIYU Y2 



<h. CftSU:»fcLTHttS*i;fcB6 4i©{fcB£fc1* 

*fr3fiWH*JS 1 ©bjbb«©ba^u©«»#»£ 

P«K h Sfr^ 2 «f©*^©» A / \°* 
;US«1 7*»5. 

[o o 7 5] coa. m 1 5)i»i<0'M/»iws 

jfiSS&tBlttfc LT«Wl©B*/<*/WW* 1 7©BA§* 
A»«U:BA3©»A*ffofca> KflJBBfcB 
A)±Aa2alc?5WL. JUbJtfT, BA2A7L2a* 
*-/l/K*IBT?§fJtf 

[0 0 7 6] oiv?, »Stlfc*£J©BA/<*/W8tt1 
7^tsU 3aWttWfi««4a*±tcLTJE«4 0b 
©±BBU:«fiLT» 10MMZ1« Z21C5B-3TU— «f- 
*yhf*IK» (I1WIZ1, Z2t, EftSfc»*5LT 
Klt6nfc3l6 5 fc©ffiB£t>-&*?5dtt*Ui* 1 ©^ 
«»«©jSAK*/U©»JS*S6i:m«WcLTU— If-A 
•y h£ff?«!:. H6lEjSTBfj£©**;!r©BA/t*Jl>1 
O/MWtStlfcCfclCfc*. C©J:3fcLT*§S*lfc 
£BAn°*/H 01*. ■7fca*Lfc*»B©B«JBtt© 
BA/<*JH 0?**. 

[0 0 7 7] *BMf£I8©BA/<*/l/©Kifi£»?W:» 
BA/\°*/USttl 6£U-+f'-*ry hf^fSx BA/** 
6©WiH&Blc»JfcT*{ftB©ffi«©'J>&< £ 
fc5mm«T©ttHfcIftttSftfcB (HW) 6 4, 6 5 
**rr*!£»4 0 b#«*StifcU— tf«J»HSB*ffl 
t\ *btc, I©fi4 0 b©±ffilcBA/<*JU#Wl 
6*ttfiLTU— hr*Bs WKBYK Y2 
£j»6 4£«»&fotfU WBrBZl. Z2i:-16 5 
<!:=&ffiB^t>-y:LTU-¥-A7 hLZV£©T\ BA 
/ <*;WW* 1 6 © y-JtBWBt S*fffl©Blc«r 
BA/tt/Uffttl 6©WBfttBH:*HSr*ffi 
W<DMm<D9te < t 5 mmWT©BH©W#©«ieS» 
$6>3W/ (m- K) J:y*«lC/Jx*<ftoT*jy. U 

— nc*yj«A/^u««i 6©^sif 

Hi (WBrtftB) YK Y2, ZK Z 2lCiG-3fc8B#tC 

jwm[c4x.6nn:iMMBWf(c< <a*©T» *a/<* 

6©fflBHttB*»m«l!:-HMiDttT*, 
«©Iin^gP»^^in LT ^7 5 y ^ ^S^Tlr-ST-l 6 frft 
«JBriB*»%©lc-|-»a:a*3!«§6*lv W»rStc*S^ 

®*lc J: T«JBrB5fi«6 N 5 ©SiJtl©S3E^ffl]±r 5 «J 

Bfl«»y» *B*y#ift±*-*. 

[0 0 7 8] *HS6ffJfti©U- + fWgBl!: c feti«\ ± 
BB©«fcdft»6 4, 6 5tfHltS*ife^B4 0b*MIA 
5ti/cili:lc«fey, c©SB4 0 blcjSA/^WS** 1 

e« i 6©u— 9*-jtB»iBt5S*flJ©isic*r*s» 

?\ BA/t*;U«tt1 6©WKfrfiBlc^-ri»ffiB©M 
{»J©'>^: < £ fe 5 mmWT©KH©W»©Jfte»** 3 
W/ (m-K) «fcy*WC/Jv*<r*Ci:tfT**© 
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[0079] \M 4 ©HJfifl^] *56«3fcttto*«ft3fc 

[0 0 8 0] m4©l|]!ffiJK«l©>S H B H /\^l/CDSijg7J5£ 
tf, J^Lfc*1 ©JliBBI8©*ll/<*Jb©«»*S£ 
JlftitE*!*, HI Hc^ru— IfWBKSW 
© ly-tfWBriHI©* 4 ©HffiJRSS) fcffl^TftH/ 

;u«*ji 6*u— y-a* h-r*jST**o 

[008 1] IH 1 1 lCa*T U— «fWWI«tf» H27?jS 
H3l£SLn:U— *fWWtBilia:*fcC*l*x £SS© 
«WMf Hi llc^-TU— 
mX<E>ft%l£M4 0 c©±ffifc>Sft/<*;UStt1 6 £2: 

KV6 6*3S:-r*mi:LTtt» XTVI/XaSii'Cii 

[0 0 8 2] C©*3ftj£«4 0c©*R©fc:>6 6T 

*»/<*;ww*i 6*3a*Lfci*» 

6©U— W8Sffi£J5*tffl>]©®£> £884 0 c©±®<!: 
©MfcfflBM&fcELT^*. COffiHWBKBs 
£LTl^©T\ S»»»©J»e»*tt3W/ (m- K) 
«fcy*&HC'Jv£<ftoTL**. 

[0 0 8 3] ftfc\ C©£*4 0cW\ ±fB©£tfc©t: 
V6 67»>Ml/<*/l/#*Jl 6*£8LTV£©Z\ 12 
7b£H 3 L fc J£* 4 0 icfll* S tlfc «fc 5 ft P&»#£3 
l*W*S*iT^ftl\ 

[0 0 8 4] &tfV6 6©$fc4& («fl/tt/WM*1 6t 

U\ fcfV6 6©J^©ffi»!!Mmm2*»a.*£, C 
© kf> 6 6 1 6©W8ftSI ttOKttB) 

Y1, Y2. ZK Z2©*T(C*/ci:*l!:, t°>6 6 
©gft£jHW*&l"fctt[::< b-+f-t£-AX#-y He 
*y»ft/<*;W5tti 6©«Brtt (WKffiB) yk y 

2» Z1, Z2(C7Bo/fcW»lcJBBfWlc4A6tlfeJI(ltf 

aif a < a* <o*iw±-r*«iJiifl 5 fiT u jsa/^us 

tt*b— «f-*v h LTif StifctSffifc^***?©^ 
< ftoT Lf9. 
[0 0 8 5] HI HC^Tb— 9MHK«H*ffil/'TIS7 

6^14 0 cO±iBlC»W-5n/'c*»<0tfV 
6 6fc*HLT«JBfttY 1 s Y2tCj' n v oTb— tf-a-y 
HT*«l*Mi* 1 ©**»«©**/ <*/U©«ift*fci: 

ntiic lt b-+f-a -y h *si/» 2 ft©*^©-;^/ \°* 

[0 0 8 6] £©&, « 1 ©SUWBMtojSflM"*/!/©** 
(1«SK LT+Bl©5M/<*iWWi 1 7 ©& a B a £f 

H»A?l2alcft«U flHk*-ttT» &H>±A?l2a* 
=E-/b KMIBTiflhT*. 



[0 0 8 7] o^T\ *#Sttfc*§J©;$ a B a A°*yl/#tt1 
7*fi«sU jg>6tiS«Stt4a^±lCLTSffi4 0 c 
©±ffi(C|8lt6tlfc*«OtrV6 6lc«11LT» flJSffl* 

Z 1 „ Z 2 k&ot b— y-a -y hT*«#H4W 1 ©^ 

■y K*fj3ts H6tE^-rmSO***©!«ft^*/H 
0#4MV6tifcz:&fc4:*. COJ:?»cLT»6*ifc 

XI/ ft/It 1 0T*4. 
[0 0 8 8] *IISgJUSI©i« B B B /\°^;U©K!ji7J>ST-t*, 

jsa/w^ustti 6*u— tf-a-y hr*m» *»©e 

y 6 6tfiStt£.ttfc/E:884 0 c tf«^5Wcb-+f'W 
KBfcffll^Tb— f-a-y hLTl^5©T\ 5S«V<*yU 
Sfct 1 6©U-1f-JIHBI#BBtS««|©iBlc«r*W» 
©|ft£S|*ii« 3 W/ (m-K) «ty*«lC'J\*<ftoT 
£ y v b— tf- k*-i»X*"7 h lc«fc y Xft/ iZiUMt 1 
6 ©Will OBttttB) YK Y2. Z1, Z 2 left? 

feW^icjimwic^jisn/fcjRu^siif ic< < ft*©?* 

S«e«©llPllM»»*»»LT^7'yf*564*tt 
T5» 6 ft WRrBB* 0 ** ©lc+»ft 6 ft* WKfr 
ffitf:*S!*>ffi*tfft<, ^Mft^KrS^S^LTffJfKT- 

£/c, «Wc<fcoTWKffiififfifrS©*m©»£* 

[0 0 8 9] *««JBffi©U— yWBrKHlCfeti^ ± 
E©«tdft*tt©fcfV6 6tfKlt6*in:S«4 0 ciMI 
X 6 ftfc ctlc«ty» C©^ffi4 0 cltjS B B a /\°^;l/SW 

1 6 *KBLTU— tf-a-y h-f£>U:l£LT, »JI/<* 
;WS« 1 6 © U-+f-7 , c?,B^a < ! ; J5«ffliJ©ffiltl£-rSgP 

»©ae#$*3w/ (m • to av±mioi^<Tz 

c fc*T**©T?x *Hffim«i©« B B a /\^;b©ia^;£ 

[0 0 9 0] **«fg»©l/— •f«JBf*BKfct"Ttt, 
^«4 0 c lCi9tt6.+l*^T©t°> 6 6© 

$t4S©®iffi^4mm2lXTT$5Ji^lC0^Tm^L/c 
*\ ^U©t°>6 6©3-5'>ft<i:t^ a B A^;U«W1 
6©W8ltttB©T73li:iS^6nfctf> (SJtSPW) 6 6 
©5t4£ (*A/<*;W8**1 6 ctS-T^gP^) ©BMtf4 
mm2WTT'*+l«'cfcl\ 

[009 1] J-X±x Sl7bSS4©*JSfl58ilcfc^Tx 
*?|B^©mM7 l c¥^B©Sjg73;£fcJ:U : il+il-ct y HS 
*tirc«S[^8B©»* Ll^J^> j« B B B /\°^;u©sa 
i^7i;£<!: C^lCcfc y ftsnfejSfl/^U^JSPW'TW 
WUfttf, *^iiir©fiJ©^tcPl^T*-ti.5t©Tiift 

[0 0 9 2] Bi7bMJ(l4©*JWei8i:LT, SSSW 
tf, tey^*)**W©aME«tt*«I»rLft*» SA'Jnfe 
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[0093] mm&mwntiBmtLT* mims 

3©;8A»*8B<J!>«3ft*SS£ C tilz i. y BBttftifc M 

1 M*3©«A»S«B*SLfc#, M I M75iCJ.Xtt© 
7^7^7h'^ X*3t©jSA*S«Bs A Atf , T 

f T*a<ojSjias«mc» LTta/ar * c t # 

[0094] $ fc, Jg 1 TbSSg 4 ©USSJfcJST'W: 1 tt© 
*H«D*1/<*JWB«1 6fr6 4»VWl 0£ 

Lfctf. 1 «©;KAS«m 

Sfltfcfc 1 8W>58A/t*JW&ttfrS 1 8W>jSA/^I/£ 

hot **£ie*>afl3-r * c 

[0095] [VTWKOM 5WC ±iE©lg 1 ~» 4 
©B*»»©Bifi7j»?f§5nfcj8A/^U 1 0£<lx 

fcB^BBojMMyfc^TByiijr*. 

[0 0 9 6] H 1 2tt» S»£«^KB(7)HH(0SaiS« 

mLitwmmv**. 

[0 0 9 7] H12Kfcl^T, ft^3 0lift;g, «F*3 
3, 3 4li^^P'f7i'57- ^3 5, 36. 3 

U-U>X, »*2 0{4ffl»U>Xs H§2 2 > 2 3, 

2 4 (*;« AftSH&B. jW2 5tt*nW^P-r3' 
*7'JXA, 7?^ 2 6tta»U>X*wLT^«. 

[0 0 9 8] #513 0(4, /*/U/\7/UFtt£4>7>7 

3 1 <t5>^3 1<D#££llf-t£'J7l/<>$3 2<hfrb 

Bfitt'lte3fcE«©tf'l'*P-r'y*S5-3 3 

i*, 3tai3o^5owjiio5^o*feitt*aiaar-&*d: 

tt» fi»5 7-3 7Tfi»**lT, $&ftffl;KA3fc£H 
*«2 2t«:A«**i*. -75, y-r*n-fy^S5-3 
3?fi»**lfc^©5l3«&Jfctt, HfeJfcEl*©** 
*n-ry*57-34lc*oTEI**tu HfeftffliRA 

3iaaHfiB2 3(cAj<hrn«. -75, ns^i*, ^2© 

^'f^P'f'>^57-3 4«baBir*. IfSfttcflLT 

8, yU-U>X3 9, ajfcfU>X2 o^c-y u-u 
VX»tl»6**Wtt¥»2 1 tfW*5tU C*l*^LT 
BfiJfctf*fe3^»Aifc™SB2 4KA«**l*. 

[0099] ft3Hmm(cj: | JSii«rti^3'306y£ 

ti, ^PX4f'f^P-<y^ryXA2 5tCA»r*. C 

©yyXAii, 4o©Bft7'jXAtfMy£t>**i, * 

Ift^IIiaoT, 3 0©fij£tf£jS;*tiTs 7J7- 

S?* *ft» U V X 2 6 IE «fc o T X 4"J - >±(C J9»* 

[0 10 0] C©«fc54«|fi!«lireBBtt» ±K©j8A 
A°*/H 0£fflW-cjKA3fc£fSgB2 2» 2 3, 24^ 
«A%£H£H2 2, 2 3, 2 



4©»««HlftfcS^»,T*£B£ft*. 
[0101] *tc % *aw©B?«M»0f60«!IKotNT 

[0 10 2] HI 3ttv *W«B©HM*jf»Lfc«aiS 

[0 10 3] HI 3lCfc^T, OOOBSI^IK 
*ft*SiU JW1001 tt±!3©*A/<*;H 0£ffl 
^fc»A»fi»*jR LTV*, 

[0 10 4] IHIt NlttWB7MQ-fl«a%L 

[0 10 5] IU1 4fc3bVT, 1 00«B#gt*# 

*SU I§1001 (4±K©jSA/<*JI/1 0*/§l^fc 
*A»S«*iSLTV*. 

[0 1 0 6] HI 5tt, 7-XP, /tyaVttJfQHtf 
fflflWfflSKHOHW*^ Lfc»aH?»*. 

[0 10 7] HI 5lCfi^T» 2 0 0teHS8$aiI 

SB, ?»1 2 0 2tt+-#-Kat*©A73». 1»1 
2 0 4I*flHH»IM*fe ^100 1 li±IB®»A 

[0 10 8] HI 3fr6H1 5(ESrH?«Btt. ±IB 
®*A/<*>U 1 0 €ffl^fc*A»S»*«iijLfcfc©?J& 

[0 10 9] 

50W/ (m- K) ) #S*J8LfcWMiia2£J:lflS 
3 IC^ L/c U-lf WK£B£ H*©«MM> L/— «f W«£ 

dO±tcif?0. ImmOJtf^XAfi (* 
tHH^TU-VAy hr*HU ±BS«tt*<hL 

Wtt. CCT©ll^W*tfJl&*fitti:LTW:, 
««tfO. 6W/ (m- K) OttH->-K 
2. OW/(m-K) ©*B*L 2. 7W/ 

(m- K) <7)^fP>->-K Mt&**#3. 2W/ 
(m-K) ©#ijiyu>5/-h«ffl^/t. 

[0 1 10] HI 6iaSLfceJR#S#7^«fi©TBi 

«) ©«ffiw»tf3w/ (m- k) ttMnztmmic 

ift€»*=&3W/ (m- K) ttTtrtlWTv W»T®tCM 
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&12002-47025 



[0111] mmm ^m^T^~-^h m\m 

i50W/ (m- K) ) frS«jSLfctt*HiH2fc«fctf 

®3iz7*Ltc\s-v i wwi&wt®&<Dmm<Dis-v t wifi 
^TW3^/c„ z zT-ojto&mm&mftzmt ltw, 

SHeSM?*^. 7W/ (m • K) o±^ay->-h, m 
immt)<3. 2W/ (m- K) ©?K'JX^U>S/-h* 

fc£#<D*£l!l£?S*. ttJMrBII 7lC^-To 
[0 1 1 2] 01 7lc^Lfc^m^6^ffi(0±ElcSie 
tt*#3. 2W/ (m - K) <D*iJlfl/»-hSi 
#5*S«©W*tf0. 5mmct i ;'J^<^ 
5<ts tt»rEK*&tf58£LTfcy, *-ftk5» #57. 
mmcDBfrftO. 5mmJM±-pft^t^a#JBftLTL 

[0 113] C*UCttLT)£ffi©±ffi£S!&£*$tf 2. 
7W/ (m- K) 07^P>->-h£»Wcif£, #5 
XlSCf*tfO. 2mm«fcy»<ft*£*atf»£L 

W&moWt&MttVWMt. 9& 0. 1~0. 7mm 

E^JOiEKStt?«Btt4>J!ft£***2. 7W/ (m 
• K) trtitf* W»fiiifcE*tf*i;*fc£0ttJBr*S 

[0 114] c*i6«oe*J:y» tf7Xlfi (8 

-JttBH»iBt5»«©iii(cie«it-5»»«)«ieW*fl< 
3. 0W/ (m- K) JMTTStlfcf, WBfiSlCTfift^ 

[0 115] miff 3] H9l£^LfcU— y«]Br8« 
£0. 1mm©*77SS (SffiStt) Sil^Tl/- 

fcSO^OEKdfcJFSSlE^Tll^fc. CC?©J» 

2. 7W/ (m- K) flt-fnX JfteW*tf3. 2W 
/ (m- K) ©<KiJifl/VSH^. ZZT*<D*mm 



5» ttjR£BI 1 8 lcjj*T. 

[01 16] eii 8£*Lfite&fr<3%»a>iB$mma 
&m&mm&3. 2w/ ( m • k) ©#yi*u>fr6 

B^S«dtf6mmJ:y/Jv;}r<tt.8i: s TAV^ti 

[0 117] ctnc»LTS«©fijftesi»*j»ew* 

#2. 7W/ (m- K) ©TMnVfrStSEEL/cJi^ 

# 5 m m «fc y /J** < ft * » < ft -a T 33 y * 
T&fo-^ ±K^d #5 mmJW±?*ft««Rrffifj:* 

T*&ZZt&t>frZ 0 

[0118] cfts©es«fcy. £«©ffi&essis£& 

£3*$#3. 0W/ (m- K) ©Jf£, #7Z»fi0«] 
mm$Wl «Bra5tc^fitfa<» »66^ft«JBriii*e 
[0 1 19] [£jR9J4] Hi OKatLfcU— 
ff*0. 1mm©*7Xit (Ilftt) £BKl^TU 

• diwcf (£«[«) £JBfi&Lfc£*©*©ffilid£* 

[0 12 0] ff^XMflDWBHttmcfcflfc*- 
5tt«©fflffiH£SIild Hlc»£Ktt*Ji£, ±fBS£8t 
d#5mmJ:y/J\*<&*i:, *fi*#K< Sotfc 
y* T4*>5. ±IB^dtf5mmW±?Sfttf«JBrffi 

[0121] mm\s] m 1 1 ic^Lfcu-vwRtt 

tS (WSStt) S«l^Tl/-V-*yhnR, f7 
W^XWStflDSMiiffll) *3MLfc£*©»ttBHJt 

[0 12 2] g|1 9tC,T»L/£ej|l*»6fcrv©/f7X»E 
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t nmrnmit 4 m n^a* * t # « < & ^ t 
[0123] zvztfrzizmcmifztitceyizfi^ 

X««»>TU- 9-fjy l*T*B» *7XIM 

«ttB©BTic< *£>©#? xwsiftttrraasa© 

B»*4mm2ttT£Tft«, ^fi*tf«0. 2%J-XT 

t'h* < , b s fr«DMn*£e LTjBiar <t y 

[0124] [HK9J 6 ] ±iaKS6flJ 1 S 5 Ttt, 1 

*©Wfi#*j*/si^Ti*4tf, -»<0Wfi**j*tty£ 

[0 12 5] *fe» *B6J!©S£©ttK#£l& »A/t 
*/UKJS^Sft*B«©WBU:HS*\ flfet£Sffi-0S© 
IflKKftbBtfS'J. Sfc»fl/<*JUHB»ttfflfi*ffl^ 
fc*ME L, F E DVOftS^noMEVmmrtcti* 
S&T-ifcSo 

[0 126] 

[8E©58j3I] W±KlELfcJ:5lc*fgfE©Bf[ft£g 
■©tHS*aic*-3TW, WNWHrU— hf 
SIS. _hIB»««*#«) U— y-^RBW® i S*MW<3Dffilc 
»T *W#?s WfiW©WWttBfc*HS*-*ttB©B 
f J©'>ft < it 5 mmttT©«H©»#©B£B** 3 
W/ (m- K) W"Ffc-r*E££J:y. U— tf-^lct 
*B4S^©in«W#£5^J©ffilc»*-*S#©B£ 

swa^j** < ft y , u— «f-«tc «fc y mmmmzsz e 

tifc«ltf»W«:< <4*0?. »5^©<il!IKttB«fl 

5 y *£&£?#T-;t 6frftfl8frE£i# 3©tc+#ft2j 
Btfff 5 ft, WBBKBfcff* U 5 ft i: ©WB/r*BI£ Rfr 
lh7»*. »SfrftfflKB*£i£LTreJ8?*, *H*»J 

[0 12 7] *BB©U-*fWBhE«fcS"3TU:, SB 
«W©U--1f-3tt«l!flBiES1l©iBtc»-r**»r, 

5mmiXT©®H©;£ffi©?&<5j**£3W/ (m • K) 

©BB«#£E»B©Bfc»T«^©»#©Be»* 
*>Vhs < ft y , 1,-v-mc «fc y b*«*hc4* stifc 

#TBS#ftWKffi£»*©fc+#fta!)»tf»S*u W 

oT, *»B©U-1«DB*Btt, 
B©B3fi£»©B«fc#»lcflH.<»« c t 
[HB©ffi¥&Mflll] 

[0 1 ] *£i!ll(;:ftto2ftA' <*/U©H5l3Kta)-I 
StatLfcMBBTfet. 
[El 2 ] fc« U-tf-WK«B©-*S«B 



BftnLfcttaB-PSS. 
[03] H2<0lll-llieRrieiBg?««. 
[0 4 ] *&Hicttfc3»A/ <*;UOHa*JSoflS© 

[El 5 ] tWfllzfffcSBA/ <*;U©W»#3£©* 5 
fcffi!©-lB** LfcBBHTS*. 
[06] *B«(cfffe«BA/t*;u©HB#3(iJ: y 
ftfcssai/ wD-fi*s LfcBBMBB?* 

So 

[07] #£WU:^fo*M I M£iC©i«AM°*>U©— 
LfcB*»»H?26*. 

[08] BJtoX*5*7»U:«fcy«BUfc#5;i» 
«©*Wrffi£» U-WKBB*B^3 
U— «f-*y hfc<fc*#7*B*©W«ffi©8ffiS*£ 

[09] **!HtC«to* V-«JBr«B©ffiJO*tt 
JBBfcijsLfcBfflB?**. 
[010] *»Bfcffib*U-7-WKBB©*Ste 

[011] *5SW(c«t>*U— y-WBHKBCJStc 
fftOBJWBB*^ L fcfHMTPS «. 

[012] *»W©B?«aW)-flii LT» ftttBB 
^*BO— W©HW*w LfcBISSWEH?**. 

[013] **WOB?««©H«t LT. KWIfi 
©HM*iS L^IHUT««. 

[014] *BRB©B?B8©-Bi:LT, MBSttS 

[015] *fg0^©ffi^#gco— <5«Ji LT, mtSHI 
B«HffiKB©HW*^ L/cf4^0T$So 

[016] ™5 = *^«!£B^*fcU-1«3KS 
B*ffltT#7XS«*U— tf-*y hf*PB* £ffi© 

[017] y»;U5 = *^«j£B*«*fcU-1f«JKrB 

±Bfc»^fc»*#©BeB*#Bft 5 t©£ffl l^fc £ * 
©#5XB*B£*fi*£©B«£iS-f?57-e*4. 
[018] U-tfWKBBSffl^Tff^XBSSlx- 
*f-*yhT*B* #5X«S©U— ■f-JfcBBBfcfi 

*ni!©BtcBT*B#T\ #5xs*©wifH&Bfcttjfc 

T*fM©Mffl-j£BBd M©ffiB£W»£ LTBffi* 
*WM««»ffl*Bl*fc£*©eBd £*S*£©B« 

[019] 01 1©U--y-1BK*B*JBl.vrJ&7* 
WfiSU— «f-*v h-r*B. #7XB*©«WrffiB© 
BTlcttB*-* ey©#7XBfi£©a»B»£SE L 
rci*©BBBBi^fi*i©H«*Sr^77T* 

So 

[020] ft*©g*fi©t7]B/f£;i©-:DI!£iap;§T 3 
/-c»©0T'««o 



(14) 
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[H 2 1 ] «e*©»fifl!)WBr*»0!)ffiflD-ia*ttW 
[022] ftfcO&A/ \°*;KD-#J£* LfctPHHR 

1 a. 1 b attttftASK (»AK&ff8) 

2 ->-;l4# 

2 a MP (SAaABJ 

3 i&A 

4a, 4b ilftttS^ittt 

I 0 SSA/^U 

I I afttt«« 

1 2 BES£ 

13 Ml M^f? 

1 4 sftttuxm 

1 6 ftA/tt/lrfBtt 

1 7 ftA'ttJU&tt 

2 0 fflWUVX 
2 1 

2 2. 2 3. 2 4 «A3KSn«II 

2 5 ^PT.^^P'r-y^^iJXA 

2 6 SWl/VX 

3 0 ftjf 
3 1 



3 2 

3 3. 3 4 jTY^P'T'^S?- 
3 5, 3 6, 3 7 fi»5 5- 
3 8 AWUVX 

3 9 >;u-u>x 

40. 40a, 40b, 40c £31 

4 5 qs«ffl?L 

4 6 

47 

47 a 

4 8 ->-/UgW 

5 0 U-1f-UjW#ft 

5 6 ^SP#g 

6 0, 6 1 <BJ|ft£*fl|S 
6 4, 6 5 -1 (HgP) 
6 6 tf> (39*a$tt) 

1 0 0 0 

10 0 1 «A«^S 

110 0 mi*w 
1200 mwoummw. 

1 2 0 2 A7J8P 
1 2 0 4 If SSSftiIgS*te 
Y1, Y2 «fft* 
Z1, Z2 «Wrtt 



[HI] 



[02] 
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(aHRa=5.Q3 w in) 


A 


/ \ (b) (Ra=0.63 u m) A 

" / \ / I 




(e)(RvOL97fim) \^J\j 





—1001 



Z1 ' Z2V; 45 Z 



o u „fl!fl o o V 




2 3 4 

* [W/(m-<)] 
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2H088 FA06 FA07 FA16 FA17 FA24 
FA30 HA08 HA13 HA23 HA24 
KA30 MA16 

2H090 JB02 JC01 JC13 LA04 LA11 
LA12 LA16 

4E068 AEOO CB06 DA11 DB14 

4G015 FA06 FB02 FC02 FC11 FC14 



